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CITIES IN TNE SKY: YOUR CHILDREN 
WILL LIVE IN THEM , 

BE A PANELING PRO: TRACES, 

OF EXPERTS’ SECRETjS 

19 GREAT GADGETS 5'''“' 

FOR STEREO SWITCHING ^ - 

BUILD A 762-MM TELE 
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70 'Oo^rrsdn 



loop-Charged 70.3 
More getaways | 
per gallon. 

Pulling the great escape has to be one of 
the best parts of boating. And our 70 hp 
Looper makes it even better. Because it 
doesn't take much gas to island hop away 
from the crowd: 

Loop'C barging is one way we get the most 
out of a gallon of gas. It brings in the new fuel 
charge whife pushing out exhaust in one 
continuous power loop. 

Ou r 70 hp sa ves gas i n other ways, too. 

Exhaust tuning uses the energy of 
sound waves to clear exhaust gases 



from the combustion chamber. Then 
packs in a cleaner fuel/air mixture to 
deliver more power on less gas. 

Patented Pressure- Back piston rings 
seal the combustion chamber better 
so we can use two rings per cylinder 
instead of three, for less friction, more 
fuel efficiency, 

MagFlash™ capacitor discharge ig- 
* nrtion gives fast, sure starts. Smooth, gas 
saving running from troll to top speed. 

See our gas saving 70 and our 50 and 
75 horsepower Loopers at your Johnson 
dealer. Look over all 1 3 power choices — 
2 to 135 hp plus four new htgh^thrust 
electric maneuvering motors. 

Or write for free catalog, Johnson Out- 
boards, Division Outboard Marine 
Corp., Sea-Horse Drive, Waukegan, 

Illinois 60085, Dept PM*55 
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The 

lowest-priced 

sedan. 

$ 3402 : 



It's ttieChevelle 
Malibu Six four-door 
above. For many, the 
ideal family car. Ic'$ large 
enough to give you room 
for six people, yet remains 
easy to drive and park. 
And has all the benefits of 
Chevrolet's new Efficiency 
System. 



Mfilihu SiK 

According to the 
EPA Buyer^s Guide, a 75 
Chevcllc with standard 
6-cyiinder engine got 16 
miles to the gallon in the 
city test, 21 in the highway 
test. Now look at the 
styling. Now look at the 
price. Good reasons why 
Che veil e is America's 
favorite mid-size car. 



AMERICA’S LOWEST-PRICED 
MID-SIZE CARS ARE BOTH 

CHEVELLES. 




The 

lowest-iM'ioed 

coupe. 

$ 3407 : 



It*s the Chcvfille 
Malibu Six two-<ioor 
below. Meaning what? 
Meaning first and fore^ 
most,i you get Cheviolet^s 
new Efficiency System. So^ 
compared to a 74 Chevelle, 
you savcotr scheduled 
maintenance with few'er 
and simpler tune-ups, and 



more miles between oil 
changes and chassis lubes. 
Plus a neat, manageable 
size with scaring for six. 
Now look at its styling. 
Now look at its price. Sec 
why Chevelle is American's 
favorite mid-size? It's 
a good buy. 



Now that 
makes sense 

CHEVROLET 

MAKES SENSE FOR AMERICA. 






Mdlibu Six Coupe. 



‘^Man.'UritCEU'rcr'i Su^j^it-cd Rriail PticF, induJini; Juler n^w vfhiqle fSacHe- IDvil'j npl'lai) ovB-iliihLc Mate of IciCat [Bilei dfr iUdiri[j[fkij. 
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Did you know that cutting grass with a Homelite 

riding mower 

can actually prevent baldness? 





If the earth were perfectly flat, any riding 
mower would be perfectly fine. Unfortunately, 
lawns have their ups and downs. And that's where 
most riding mowers run into trouble* 

Their mower decks are attached to the 
chassis, which gives them absolutely no give* 
When they run into a bump or incline, they level 
it. Leaving your lawn with a bald spot. 

Homelite riding mowers are de- 
signed to prevent this. The mower 
deck is attached to the front suspen- 
sion. As the wheels glide over a high 
spot, the deck glides over it too. Leav- 
ing your lawn manicured instead of 
scalped. 

In addition, the cutting blades 
are reinforced with rigid steel to keep 
the ends from sagging. So your lawn 
always looks even instead of odd* 

And not only are Homelite rid- 
ing mowers easy on your lawn, they're 
easy on you too* 

They have practically effortless 
steering. Full plush seats that are fully 
adjustable. And electric starting is 
standard on our deluxe 8 hp. model. 

(Optional on 5hp*) 

To ease your lot even further, 
optional accessories include: a 5- 



bushel grass catcher, 1000 lb* capacity dump cart 
and a lawn roller. 

Should the need for service arise, we back 
up our dealers with more factory service branches 
than any other riding mower company. And that 
does away with long waits for parts or service 
which could cause your lawn to lose its looks* 



HOMELITE^RIDING MOWERS. 

They’re as easy on your lawn as they are on you. 



Ht-NiKlkc, I ItJtIrni' diiiuDn. Pofi Oks^cTi 
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Yesfr there's 

still such a thing 
as a bargain. 



Empire... the camper so big, so beautiful and 
comfortable, youll wonder how we got the price so low. 




Bumper, ipue tir#, wheel caver* 40 d priVicy cun«tn» 
ilEurtralfld at« txtra^idsl aplwif . 



It isn't just the price that 
makes the new Empire 
such a bargain. 

It 3 what you get in the 
bargain. 

Namely, the room, the 
comfort and beauty of 
camping trailers costing a 
lot more. 

So we don't blame you 
for wondering how we did it. 

Because, believe us, it 
wasn't easy. 

Not when you give a 
camper a living area nearly 
19 feet long, with sleeping 
and dining accommodations 
for up lo eight persons. 

And a fully equipped 
kitchen including range, 
sink and ice box. 

Or, when you add things 
like double beds with soft- 
foam mattresses. And 
luxurious fabric-and-vinyl 
upholstery. And rich-looking 



woodgrain cabmets and 
trim. And plenty of storage 
capacity. Plus, an insulated 
hardtop roof. 

What's more, you get a 
choice of three different 
floor plans, with sleeping 
and dining accommodations 
for either six or eight. 

All at no extra charge. 

Because with Empire, a 
bargain is a bargain. 

And this is one to see 
before you buy any other 
camping trailer. 

For the name of your 
nearest Cmpiie deder, 
write the Vesely Company, 
Box 4G5, Lapeer, Michigan. 
46446. 



fJmpiPB* 

A division ol ihe Vesoly Company — 
mdkers of Apache, Pawnee & Ejppvre 
rCcreationaJ vehicles ^ ^ 
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AUTOMOBILES AND BIKES 

f5 Imports and Motoraports 
1fl Rocker 'car pil' for your co mpact 
So Detroit Lpstflnpng Post 
80 PM QwFers RgportT " 

Ford Granada /Mercury Monarch 
105 CadillacVbrand-new SavMIfl 



105 


Annual si>ecial section by PM editors 


112 


Hqw car care pays off 


122 


PM's clean machine 


(iwo-page full-color cutaway drawing} 


126 


Engine and driva Irain 


137 


Lubricalion, fluid and fuel systemis 


158 


Elocirlcai and Ignition svstoms 


161 


Su soon Sion and steering sysiams 


169 Wlieets ^ncLtiras 

173 Braking system 

iso Your car's body 
163L TiayoLaafe 


HOME AND YARD 


IT 


How lo fix a dripping fauoot 


t3 


Vacation home for ST2& 


28 


Speedy Grding Jnsufalion 


4Z_ 

84 


. -Tgro.'a cordless, else trie mower 
Two decorative slowaways 


88 


How to work with plywood pariBlinq 


198 


How to repair ceramic tile walls 


198 


Ready your alrcondllloner for summer 
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SPECIAL FEATURES: 

PM's Car Care Guide: Alf the expert knovv-how you need to keep your car 
looking better end running smoother mile after mile. Starts or) page 109, 

Cities in Ihe aky< Scientists are working out a bold new plan to put 
entire Earth-like communities into space — in possibly 20 years. Page 94, 

How to work with plywood paneling, Seven pages of secrets from the ex- 
perts show you the installation tricks you need to panel tike a pro. Page 86, 



SCIENCE AND ENGINEERING 

B7 A 'ngw^SuezCanal shapes up tpr 19605 
71 The supertank&r; A quaTtef m lie of 
seagoing oil, 

64 Ciliea in the sky 

SHOP AND CRAFTS 

Ti Pretty, easy projects in plastics 

10« 20 lun-to-mflke pictofo frames 

2iMi_Rac]«Jor JalbiLtQ^ 

2dT Hand las make drln pr^ss a tap wrgnch 

207 Woo dar i chease spreaders 

208 gpughenlnfl iggiigrB 8 Joint 

BOATING 

77 R oundup Of the new s mal I o u tboa rets 

ELECTRONICS, RADIO, TV 

74 Sterca ^^wilchar^LActca^oncrs lo 
handle your accflSsnries 
1 P4 Supfi ma|h Jmm stnipj e kits 
29 9 Elec ironic e gg iinrer 
210 A dd an enwfga ncy a I arm to your 
wlralbss garagia apenar 

PHOTOGRAPHV 

S4 PholohJnls 

86 Build this 762-mm lens lor S35 

AVIATION 

22 BD-8: New auper-aerobatlc champ? 

ON THE COVER 

Olt-bloBted Bupartankers: They can apell dJs^ 
aster lor our shorelines. See page 71 for 
aelflctlons from the book, Sup&rshfp, by Nodi 
Moatarl. tHustraiion, Roy G/'innefi 

A* A tin VICK TO nuDEfii, ^ac^an^ci 

pubitthim nawavMonhy p-roaucia, lochttiques ana «ci- 

•nuitc fljid d4v«J(}pan«Ati. Du« cwatil' 

faiB variancBi Jn iba quBlIhy n^d condition o-T mei^rlNle 
■nd wdFkfflanthfp, Potrufur M6Ctt»nSca cannei atiume 
■atpontlbllilv Tor preoer app'licottoti lact^niquas <ar 
arepaf and aaiv ikincllnnlng of manu T»t:tuf«d p-rqdLiCla 
at r«ad6r^buiit projecTi rosulitra frojn pl<it& p-„b'liehcd 
in ihiB magazine. 



Stereo twllchars; Here's a roundup of 19 different switchboxes and patch- 
boards to handle your many new sterea-systam accessories. Page 74, 

Buttd Ihfs T62-mm tens for $35 — ‘if you now have a camera bellows^and 
get 1S times the image size of your 35-mm camera's normal lens. Page BB. 

Mini rigs ier maxi action. Little kickers with added muscle are earning a 
new popularity as fuel gets shorter in supply and prices go up. Page 77, 
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80 CanCiliiic 

4D' HDiUBiwaarslLCIlckLc 



52 All Outdoors 
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SB l i' a Naw NpwI 
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and Information? Sea page 
184, 
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BEFORE TOn BUT 
ASTERN DRIT& 
TEST DRIVE THISiD! 



youl should ttfst Jrtvc the boat 
you’ve chosen with tin OMC Stem 
Drive, and MerCruiser or Volvo. 

But, let's fiicc it* sudi a test isn't 
easy to arrange. That’s unfortunate 
(for you!) because OMC's superior 
combination of performance features 
really show up m an actual comparison. 

So, compare OMC with the others 
right on this page. It’s the nest best 
thing to actually driving the boats, 

Trn-ConrM Steering 

This will spoil you. Engineers call 
OMC’s optional 
T r u - C o u r s e 
Steering ‘’a 
non-revcrslng 
system tliat iso- 
icites steering 
loads from the 
whec]." In other 
w^ords— when 
you turn the 
wheel, the wheel 
doesn’t fight 
back. You don’t 
have to wrestle 
it to hold course 
or while trimming. In fact, you can 
take your hands off the wheel in a 
turn or straight ahead— at trolling 
speeds, or at any speed. 

Bitter MinenYtrin^ 

You’re in for a surprise the first 
time you put an 
OMC into a 
tight maneuver. 
Because the 
OMC outdrive 
swings 90*. , . 
50% more t/iuii 
the others t In, 
fact, an OMC 
powered boat 
can Litcraliy 
turn inside the other tw'o. Just look at 
the diagram at the right. Isn't that the 
extra margin you want for maneuver- 
ing into a tight slip? 





Id vniSfid tciti »LLbL 21' Iwau— > 
flt identiul tpeedH— OMC lumed bn 
MerCruiser in ind V^va In IS'B'. 



The? 5 ^HiTllt 

Only ihe OMC outdrive lilts up 
TS"— that’s 25'f higher than the 
MerC miser or Volvo! A big iidvan* 
tage cverytime you launch your boa I 
from a IraiEcr, beach it, or want to 




change a prop w-ithoul getting into the 
water, or hauling the Ixiat out of the 
water. 

The Vni-Monnt Dlilereiiee 

If you put your hand on the tran- 
som of the boat vvith an OMC Stern 
Drive and then do the same with 
MerCruiser or Volvo, you'll notice 
how' much more the others vibrate. 
You can feel and hear the dilTerenec. 
That's because ihe otiicrs bolt tltc 
outdrive directly to the transom. 

But OMC uses the Dni-Mount sys- 
tem. The outdrive and engine are an 




ih • J SI t: ■- L ■J.'i r. .A"; I > . . 



integral unit, cushion mounted to the 
hull stringers. The outdrive doesn't 
touch any part of the transom. That's 
how we dampen gear train and pro- 
pcJIcr vibration and noise. 

Eielnsiw Power Shift 

When you sluft the other stem 
drives,, you do it w'ith muscle. When 
you shift ours, you do it with power. 
Just move the control as smoothly and 
easily as the iiutojnatie shift lever in 
your automo- 
bile. And it 
takes only u 
22® movement 
of OMC's shift 
lever to go into 
forward or re- 
verse . The 
others take 40® 
to 45“ — which 
means slower response. 

Cheek The OHC Test Clurts 

Want even more proof? Ask your 
dealer to show you the carefully docu- 
mented OMC V-B speed and fuel con- 
sumption tests.* Check OMC's win- 
ning V-S fuel economy compared to 
competitors’ engines of similar horse- 
power. 

Now you're ready to buy your boat, 
with an OMC Stern Drive* There are 
fourteen models to choose from, in- 
cluding five top-performing V-S’s. 

*V«ifkEl Sv iiiiilt^pcndcfil maruu icsl Eaboffilofy, 




FROM THE MAKERS OF 
JOHNSON « EVINRUDE 




Stern Drive 

A aiWIBiQI-4 C&F OuT|^DM«D M*.HihiE 

3M9 LBNTqAL AVKMuL VvAj_v(£UM. li.LihDiB dOOUfi 







Hemy Mot^an says: 

”If I can learn to fix 
my own appliances., 
you can too!”j! 

"1 have 1 0 thumbs . . . five on each ^ ^ 



hand. So fixing appliances hasn't been 
one of my strong points. But I saw 
an ad that said they could teach me all 
I need to know ... at home^ in my 
spare time. I sent for the NRl catalog 
on their course in Servicing Electrical 
Appliances . , , and it looked like a 
pretty good deal. Now that Tm into 
the course, 1 can tell you this: it’s the 
only thing I’ve ever sent away for that 
was even better than they said It was \ 
Now I can 
thumb my nose 
at the repair- 
man. 1 really 
can do it my- 
self. Not just 
the toaster 



or mixer, 




A 



/ 




but the big stuff, 
■ T too . . . like 
the washer, 
oven, even 
the lawn 
mower 
engine. 

They give you everything you need. 
Bite-size lessons you can handle, with 
an experienced instructor ready if 
you need help. You even build the 
professional appliance tester that 
the pros use for trouble shooting 
and repairs. 

The course is short, it doesn't cost 
very much, and you’ll soon find 
yourself picking up spare time money 
doing repairs for other people. They 
even show you how to set up your 
own business, if you've a mind to. 

Find out for yourself. Send for the 
free catalog. If I can do it, so can you.’* 
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Warningi The Surgeon General Has Determined 
That Cigarette StTroking Is Dangeroiis loYour Health. 



100 ^ 

I 70 CIGADEHCS 



19 Ti! 9 .fti«W& tv. ptf tiawm, RC flflPBrt Oct'H, 
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Am&'ica’s favorite 



do-it-yourself tool 




SHOOTS A STAPLE 
WHEREVER YOU’D 
DRIVEANAIU 




This powerful Arrow all-purpose tacking 
tool automatically drives staples with 
oni iqueex* ease » . into the hardest 
wood» plywood^ composition board. Ma- 
sonite, plastic ^ einsn soft metal! Orre- 
hand opwration leaves other hand fr*a. 
All-steel with chroma finish. Jam-proofs 



FASTBR . , . BETTER . , . CHEJlPf ft 



FOR FASTENfNQ 





CEILING TILE 



PLUS screen^ wiiidaw 
shutei, valance^ up- 
halstefy.cloMt linirigi^ 
shelf trimniiifs, wires. 
ru| paddii|s. wire 
f«icint wah iticoo 
liens » end imiif more 



AVAILABLE AT ALL THESE STORES: 
Ac e H a rd wa re * Am ertc a n H a rd wa re 
Stores • B4 Lumber ■ Grossman^s 
» HWI Stores * K Marts • FRO 
Hardware Stores* PRO Mart Home 
Centers « Sentry Hardware Stores 
*True Value Hardware Stores 
* Western Auto Stores • Wickes 
Lumber * WooJco • Agway Stores 
And all leading Hardware, Home Center t 
Discount Department Stores everywhere. 




LETTERS 

FROM READERS 



Overboard Jn cold water 

Your item on the deadly effects of 
exposure to cold water {All Owf- 
doors, page 30, March '75) is inter- 
esting and accurate. However, you 
didn't follow through. CsLiioeists, 
kayakers and surfers, for years now, 
have used the scuba diver’s wet suit 
as a solution to this very problem. 
It's a very successful solution . as 
1 can personally testify. I've been 
overboard in as'" F. water and never 
felt the slightest chill! 

ft. a MARS TOM 

WILM[NGTON. PEL. 

Remove the plug 

llifiv Tv Get Yuar Foiuer Mvwcr 
Reailii Fur the Semon (page 111, 
March '75) was very informative. 
Htjvvever, I detected an oversight 
regarding safety. While cleaning the 
unilerside of the blade housing, you 
should remove the sparkplug. Some 
manufacturers have a spark plug 
wire dip mounted on the engine. 
How^ever, the removal of the plug is 
a much safer practice. Also, the 
mower should be tipped w'ith the 
carburetor facing up. 

RONALD A. ftEABODV 
BATH, MK. 

Have you ever smelled a buffalo? 

In Science Wvrldmde {page 62, 
March ^75 J it is stated that the 
beefalo, a hybrid from a buffalo and 
a eo\v, was "first successfully bred in 
1970 by a Californian.'' 

Not so! As early as 1888, Charles 
J, (Kulfalo) Jones started breeding 
the bulls of his buffalo herd wdth 
black Scottish Galloway cow^s. He 
called his hybrid the cattalo. He re- 
ported on his success in the Farmer a 
Review in 1888. 

Mr, Jones, however, was not the 
only rancher to cross the buffalo 
and the cow. Col, Charles Goodnight, 
the operator of the legendary Good- 
night Ranch in the Texas Panhandle, 
bred buffalo bulls with Angus cattle. 
He continued to crosa-breed bullH 
and cows and cattalus and cows. A 
report of his successful hybridisa- 
tion is found in T)j;c Journal of 
Heredit^if May 1914. 

Mr. Goodnight called his hybrids 
the cattelovf. The American Breed- 
ers, Assn., however, has employed the 
term "cattab" as the official desig- 



nation of the buffaio-oattle hybrid. 

All of this appears to mean that 
there is nothing new about your 
Californian's experiment but the 
name — '*and what's in a name; a 
rose by any other name would smell 
as sweet." Have you ever smeiled a 
buffalo ? 

Thanks for stimulating me to 
Write this letter. I am obliged! 

DR. R.B. STEW' ART 
LEOTl, KAl^S. 

Laminate tip 

I wish to commend you on the article 
Row to Applif Plastic Laminate 
(page 110, i? eb. "75). 1 did my first 
w'ork with such materiaE about two 
years ago and many jobs since and 
was never able to find instructions 
for the beginner. Since then I have 
covered counterto])s, tables and 
many other projects. 

There is a hint, however, I would 
like to pass on to others, not covered 
in moat articles; To prevent the 
chipping problem when either saw- 
ing or routing, apply masking tape 
to both the top and bottom of the 
laminate, along the lines to be 
marked. This not only gives you a 
g{H>d surface to mark, but prevents 
chipping. In fact, it eliminates chip- 
ping. 

HARRY H. JOLLY JR. 

BURUNGTON, N.C. 

T$ll$ it lik# it is 

Car Clinic is of great interest to 
me and 1 especially appreciate the 
W'ay you "tell it like it ia,"' This is 
most refreshing in & world where 
the truth appears to be something 
that Is not ]K>]ite to express in public. 
Keep on truckin'. 

PRANK F, OONNELLY JR. 

ARLINGTON, VA. 

Shame an reeearchf 

Hopefully I'm not the only ear, noae 
and throat surgeon to cry "shame on 
your reaeai'ch department!" The 
very clever TV microscopy setup 
(Now: TV Microscope for Swrperg, 
page 136, Feb. "'75) is indeed a very 
forward, if expensive step. How'ever, 
microsurgery' was developed and per- 
fected by ear surgeons a number of 
years ago and J dare say the largest 
amount of microsurgery is done by 
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nnpuncinii: Th« most incFcdi. 

pff£t uf all 
10 of U-aaeyiwDxth 

authoritative!, scintiiiatinie, 
:l-falt«n[ne n«wspap#r on 
Y th^l has Inspired l^DOO^dOO 
injtc dtvottes— for the €inzy 
A ay price of OfifLY OJVF 
lAR! 

hjkl's right, jiusl pip a dollar hill 
an envelope, with the coupon 
r, and ure'll send you lU weeks 
:li in n at Loh^defy ii^ j , hi^h -J nter- 
liila.v-touch articles :is: 



on Yoiu Savtnfi 
n.¥*l mt JMMt Off 
Kwith Beit Uncrnployment Fay 
le^rity bs 

kmazlixE new Two-Enclne Car 
y 'i Soldi erf Command Hlifi Fay 
that A re SiUncleat with Gat 
Coat liuuran.ee for Non-Smokert 
kinf Aceountf that Fay [ntenat 
ne FicanipCiiDru at Cut-R.Wt e 
e R.ctimnmt Benefits Go Ifar 
Mr*. Roeketeiler PtaeUce* Thrift 
^Yurt'*; [ncrediblafSaO Houie 
La r DoUan for the Uiddl« Class 
t Sneere at ThU Cold Remedy 
.t ti ble ^^Do-Good Vacation* 

[ at Bd Found 

' BestscUersior the Frlce nf 1 
ret* the Jump with Its Rabbit 
ifi a Guitar You Won't Fiat Over 
nti the Best Locks 
mine the Cost of a Haircut 
Meat Can Bea Real Value 
die Checker Cabt 
.ware that Won't Go to Fot 
Docton Diet 

acer CooiaCfaiu? New Findings 
i Ways to Beat Balia Taxes 
!flekel Phone CaU Hlies Agsin 
Proof that Vltaaiin C Works 
A.A.A 4 Is * Bad Trip 
infi Edihle Newspaper 
ti'S Now Secret “Swiss" Banks 
d'S 100 Best Free Calendars 
o*U that At* Winnei* 
nac tors Beloog in the Gubsge 
lols Hew Heaoit is s Wild One 
:ase forShuekloe Off Clam* 
Itiltei Laid Low by [nflation 
.PeeUnc 1« a IUp<irf 
tne'S Effect on Potency 
rsweet Newa About Saccharine 
evtty Linked to Lliht Eattnf 
nU tn Flatulence 
Ag: Stauered Tax Deadlines 
fa; SupeifcHid fni Man 
racepttre FiKHlt 
Inf the Line on Phone Cost* 
Abiug's NutbaU New $Z Bill 
Inatlng Rating of Ligh t BuJba 



In short, Moncysworth is a live 
wire sparking off hoi infarm^iion rm 
the Curreni -money scene. Ll galva- 
nizes readers bLI over the country 
into sending ardent lelters like EheiieL 

*“The governmeni hss proven, 
itself Completely impotent in Ehe 
fight againjil InftaEion. ^^y only ^Iv*- 
Eion comes from jidvice \ find In 
Mooeyaworth. ll save me as murti as 
I lose Ihrough inflation."— 7?fenr.tff 
flamjcfer.- San FrtmciJCO. 

• “Vour article nn |he I Inter- 
est paid by Meijican hjinks has made 
it possible for me to retire in. slyle." 
—Eric T^. Sv^njom Fo-iiiirooJc, Cali^ 

• "Thants lo Moncyiwoeth, I 
am S^.dLT richer. I haltted the So- 
cial SecLirity Administration unsue- 
cesNfully for lA months, then (inally 
won out hy following Ihe advk^e of 
your article "By AH Means, Appeal'." 
-S. Oamingur^i fYaterbury, Conn. 

• "Your article on air-fare 'tri- 
angular' ruules wa.H an asluiilsher. 
My wife and I saveiJ $100 ench on a 
trip to New York by stopping off at 
Las Vegas as you susscsled." H. 
K fssfiman ; LOs A ngfits. 

• “Boys, you are not going to 
believe this, hut I have parlayed 
$|4b m|n S90y000 thanks to your 
informative article on breaking into 
real es [ ale. ' ' - f-fcfrucf T. J^'nrosf; 
Montgomery. Iowl 

• “Your write-up on income 
averaging fur tax purposes saved us 

this year. Wc didn't realize 
retirees could do ihls/'-Afr'. d: Mn. 
J. IV. Long; Morro Bay, Calif. 

• ^'We salute Money swoetb for 
its cxcclIcnT report on our free sex- 
counscltng- by -tele phone service. As 
a result of it, we've received calls 
from all SO of the United Stalcs-^irt^ 
eluding Hawaii and Alaska— 3nd even 
a few from Europe and Africa.'' 
-Communijy iSejt fn/t>ifrtMrfO'nr 
R«ro«: (6 1 7) 2J2.2SJ5. 

• ■"Your recommendation that 

readers reduce orthodontic bills by 
having the w'urk done at a university 
denial school saved me on 

my da ugh Ur's teeth.' '-Soft Waiters; 
Oxon fiiik. Afd. 

• “Your tip on flying to Europe 
vtii Afghanistan saved me S4^o. 
You've made me a subscriber for 
I ife . " - Chijrfej B. Fagrr. M.D.; 
Harrisburg, Pa. 

• *'YiJur advice on Social Securi- 
ty resulted in a lump-sum 

cash payment |o my wife, and S n 1 
monthly pension. The best invesl- 
ment I ever made was a subscription 
to Moneyiwortli.'’— J&r. Herman tV. 
Hortop; La Gran^, IfL 

• "As a result of yOur article on 
nonprafrl^ low-cost memorial associ^ 
ations, we have been receiving 400 
inquiries per day. You'll get an in- 
kling of the Immense amount of 
money your subscribers; have saved 
when you realize that each of our 
members saves well over $ l ,o00 on a 



funeral,''-/!,/. Stevtni. President. 
Continentot Asuoeiation of Funeral 
and Memorial Societits; Chicago. 

* "Your tip aboul deducting Ihe 
cost of rrAmportitlon between my 
two teaching jabs sftvfd me in taxes 
at least the cost of * ten-year sub- 
scriplion. Nol only tha.1, but yuu^' 

E ublictlLon is lively, off-he*t, a de- 
ght to fend. ^‘-‘Professor Reuben 
Gamar; j^mre tinivarsity CoNage; 
Brockpart, Y, 

• "Thankx to your article 'Haw 
to fiuy a New Car fur $115 Over 
Dealer's Cost,' f jusi houghi a Chevy 
*l * saving that I estimate at $ 350,^' 
—Ron BrOmert; Anita, iawa, 

• "Your article 'InaCCutele Bill- 
ing by the Phone Company' kd me 
to discover four years of over- 
charges. I got 4 $1,S93 refund," 
— Amtand DiRiento; Biistai. Pa. 

■ "Moneyawarth's product rat. 
logs sure stretch Ihe dollar, | bought 
theCannnel 3$MM rangefinder cam- 
era you recommended, and saved 
R, Goodrich; Tucsorif A riz. 

* "Your anicle 'Mbw to Fight a 
Traffic Ticket' saved me a S IriO law- 
yer's fee and a ticket."- ly il, lYen- 
deL fflct jvflle, H. Y. 

• "Your article 'How to Avoid 
Haying an Exorbitant Doctor DilT 
saved me Wagrrer; Fork- 

rown Heights, H,Y. 

• "Your expuse of charily rack- 
ets was a shocker. Tve crossed several 
well-known organizations off my 
list, saving hundreds of dollars.'' 
—FretdaMcMuiiin;STt{lac€ram, Wash, 
• “Your article on how to save 
S too on a color TV worked. Mon- 
eyawonh sure knows how to hold 
onto the green,"— P, Allen; Dir. Stu- 
dent Ctiion^ Henderson College; 
Arkadetphia. Atk. 

• “Your article on ‘coupwn re- 
funding' got- my husband and me 
hooked on the hubby. It saves us 
enough each year to pay for our 
vacati-on."^ Grvtre Feingotd; 

Brooklyn, jV. Y. 

• "by ordering cigarettes from 
Wilson, N.L'., as Moneyawortii sug- 
gests, I h^vc cut my smoking ex- 
penses j n ha If." -R, Pa rile wshi; CHL 
• “Youf suggestion that readers 
buy $ld0-deductihle car insurance 
in.stead of the usual S SO-dcdiiclible 
Saved me hundreds of dollars. Insur- 
ance salesmen hate like hell to sell i| 
becaui« there's litlle profit in il for 
them, but il sure saves me money.'' 
-Gury W. Goodwin: Sunlartd, Calif. 

• "For years f had always been 
the victim of greedy car mechanics 
till Moneviworth s.teered ine lo 
Jimmy's Service Station in Gulten^ 
hers. New Jersey. My old '66 Ford 
now runs much belter than must 
new cats and Ihe amount of money 
Jimmy has saved me-compared 
wiih entimatcji I've gotten from 
other mechanics-ls xmjYfl-i!."-Afrs-, 
Dorothy Tyt>orskt:Secaucus, JY,/. 

• “You sure did us a g.ood turn 
re-commending MjayllDwcr for our 
move from California to Minnesota. 



Would you believe the biltw*s ■ hun- 
dred bucks Lmd^rr the estimite?" 
^D.J, Oenaer; OwafOnrta, Mfnn, 

• "Upon Moneyewovtli'^edvlceH 
I uked the phone c-ompany for an 
itemiEed bill. As 1 result^ I discov- 
ered thil for years t had been payint 
for a nonexistent extra line. Results 
A $5 $0 refund. My trial subteriplion 
has paid for iHelf 110 timet overt'' 
— George Prtschn Wazhington. D,C, 

• '^Because of tavingi you JusI 
helped me make on a new car, I 
calculate that I can subscribe to 
Money jwocth for forly-iix years and 
the subscription will be absolutely 
free. You're marvetoust"— Afra. J. 
Wftsan; Philadelphia, Pa. 

• "Mojneye-arnTth's investmenl 
news dispatches enabled me to make 
over S2,ll}0 in lets than a year. 
Yours is one of the most intelligent, 
down-lo-earlh , to-the-pnint periodi- 
cals I've ever read.''-JfurA Panted; 

yonterr /v.y. 

• '^‘Your ariiele on TV game 
shows gave me confidence io try for 
"The $10,000 pyramid.' I won 
SftSOr'— Ted Zammir; Franklin 
S 9 uarY, N, Y. 

• "Your suggestion that I use a 
fake name in the phone directory, 
instead of paying S 1 per month for 
an unlisted number, alone pays fur 
my Moruyswoitb subticriplion sever- 
al limes over."— C,fl. Russel; N..y,C^ 

• "Ymir report that dentures 
cost only S40 at the Stxlon-Shealy 
Denial Clinic of Florence, ^oulh 
Carolina,, saved me hundreds of dol- 
lars. They fiticd me up in '34 hours 
and I completed the entire proce- 
dure durlnj!:, a vacation to Florida." 
-.Wm, H. Petruccia; Fraekviile, Pa, 

• "Moneyswoith b aptly named. 
To paraphrase Churchill, 'Nci-cr have 
sn many paid so litHe for so much'/' 

D. Alpetn; PiiKbufgH. Pa. 

As you can see, reading Mnoey^ 
worth Is the next best thing to being 
horn rich. It is ahsulule protection 
against the ups and downs of eco- 
nomic fortune. 

The price of a lO-Wcek Special 
Cul-kate Introductory iluhscrip- 
lion, as we iutid, is ONLY ONE 
DOLLAR f Thai's right, only one 
buck , smac ker , gree n back , si motEon, 
boffo-, bean, eight-bit, frogskin, Icl- 
iLice leaf, shin pi aster. 

Get it ont PiacE your order hy 
simply Oiling out the coupon below 
and sliding it into aji cnvcliope with a 
dollar hill. Mail it to; Moneyxwortb. 
251 W. 57th St,, New York, N.Y, 

Don’t miss ou| on publuhing’s 
greatest single offer+ 







I MONEVSWORTH, 351 W. 57TH ST., NEW YORK, N.Y. lOUl^ i 

I ■ 

■ I enclose $1 for a 1 0-week subscription to Ihe wallef-fattenlng I 
I fortnighlly Moncyxwortb, ^ 

■ EXTRA BONUS OFFER: Cheek thl* box □, eneloM and | 

get THirTY-T#G week* of M-ouey^worth FLOS * copy of the 5 
I booklet all of America la talking about, "Stake Your Claim! Row | 
■ to Work the SoeiaJ Seeuilty Gold Mine." ■ 



J Addre»a 

J City Stale — _^Zip. 
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fContmuacs from mas 



Enjoy your home more .. . 




withaBilco 

Basement 

Door. 

Whether you're going to build 
a new home or stay in your 
present one, a Biico Door will 
help you to enjoy it more. 



As A replacement for A wooden door, its rugged all-steel construction end 
trim appearance will add new beauty and security to your homo. And it will 
pay for itself by saving repair and replacement expense. A Biloo Door 
makes your basement just as convenient and useful as the rest of your 
house — easy to furnish and safe for your family’s enjoyment. 



If your home was bulll without & direct 
basomeni door, adding one wiil open up a 
whole extra floor of vafuebie space. Planning 
to build'? No other feature will add more to the 
enjoymenl of your new home. 




I Th* BILCO Compvny D*pL PH-U 
I M«w Havni, Co^^flKtlcut 06505 

I 

j PlMSB send ftiq; 

I O IntonnatkMi lar replap^no a 
I waodtri {kwr. 

[ Q ''HoW'T'O''' booMet for addir»|} 

I outalde «ntr«nc* |o ipfftBAni fttomm. 

I n Data Idf new home |g b4 buUt. 

I 

I *.Mtf1.*** , ^ 

I Clly 

— 2lp 



n 

I 

I 

f 

I 

I 

I 

I 

I 

I 

I 

I 




AfK 



Algn^Moc 

snrecKKr winppQf 

Process garden refuse material through a 
Mighty Mac shredder-chipper lor compost 
heaps or till directly into your soil. The 
model 12-P shown above will chip tree 
limba up to diamiefer tor valuable 
fnulch. Don't burn your refuse; recycle It 
becit to the soil. Process corn staFks, ma- 
nure. leaves, sod and flower steme. Write 
for Iree literature describing the Mighty 
Mac quality line. 



Modot 12-P 



Amerind ^^acKissk 

Incorporcted 



P.O. Box ni Parker Ford, Pa* 19457 



enr aurgreons. Noed I my your article 
ijivesi them no credit. 

Other than that, ! continue to be 
vary pleaded by your publication and 
look forward to my monthly issue. 

HALSEY G. BULLEN, M.D. 
STAMFORD, CONN, 

Yes, they're really solar cells 

Your February article First Plug-ln 
Solar Fitrttac^ far Ymtr Home (pajre 
102) was <iuite informative. Some- 
one at the University of Delaware 
atirdy wasted a lot of money if he 
really put cadmium sulfide cells on 
the roof of hia house, thoug^h, They 
are photo-res I stive rather than pho- 
to-voltaic. and dissipate power in- 
stead of generating power. 

JAMES w. STUCKEY 
BATON AOpCE, LA. 

VoM're rrof ike in 

file tinte o/ ror/>aiiifwi 
the vnit^ersifii nays: "W'/rew Uuki 
strikea Die aolar ow the roof, 

f/.r. etevtrieity in yenefuited by ike 
cadmium Ktiffide (Cd$) ftolor eetls." 
That qtfote h takefi from literature 
pitblishcd by Delotoare on its project. 

The use of air ax a working fluid 
and stone ax a storage medium has 
several attractive and practical ad- 
vantages* 

Mr* Keyes states In the article 
that “Water is a terrible storage 
niediumt hut rock is a very good 
medium; it gives up its beat slowly,'' 
The implication of sudi a statement 
could be mialeadlug* 

Using 30,000 B.T.U.H. as the heat 
loss for an average tight house in 
30° to 36° F. weather, calculations 
show that it requires 36 tons of 
rock but only seven tons of water 
to store heat for a day. This equates 
to a l7O0-gallon vyater tank, and the 
equivalent of a 6300-gallon tank full 
of rock. From a space standpoint, 
water is much more effldent by a 
factor approaching 4 to 1. 

ROHEHT ABRAMSON, P*E. 

UTPER SADDLE RIVER, N-J. 

Reports are not available 

In The Wind Shifts to Wiadniillu 
(page 30 j Nov. ’74) Brace Research 
Institute should not have been men- 
tioned. Readers were referred to 
us for our publications list M17 and 
Technical report T43. Neither of 
these reports is available* and it 
has caused us great inconvenience, 
as we have I'oceived hundreda of 
requests for them. 
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T.A. LAWAND 
MONTREAL 




;LIP-AND-SAVE KNOW-HOW 



How to fix a dripping faucet 



HAN OLE NAftfOLE SCHEW 





STEPJl WASHER SHUTS 
OFF WATER SUPPLV 



ypes of foaks 

a faucet leaks, when turned off com- 
leloly, Chances are the cause of the 
roUlem Is & worn stem washer. If drip- 
Ing^ persists after you have replaced the 
'Ssher, the problem is probably Jn the 
eal, the surface against which the stem 
'ssber presses to shut off water flow, 
suafly a rough, leaking seal can be cor- 
seted by dressing (grinding smooth), If 
ressing lails to stop a Feak. the seat 
lust be removed and replaced. It the 
roblem is a. leak around the stem — this 
ind of leak occurs when the faucet is 
jrned on — it is generaUy a sign that Ihe 
acking around ihe bonnet {cap nul) is 
orn and should be replaced, ^e page 
2 for details on fixing leaks around ihe 
lem. 

leforQ starting; skut ofl water 

he very first thing to remember is that 
■e water supply to the faucet to be re- 
sired must be turned ofL Ideally, and in 
idst homes^ the Shutaff valves will bs la- 
sted In the riser pipes directly under the 
xlure. Both hot and cold-water valves 
lusl be turned off. With ihese valves 
!osed, open both handles on the fixture 
) lei water drain from the ilrres. If you 
□ not have individual shutoffs on the ris^ 
rs, close the valve at me main house 
jpply. When this is the case, and you 
re working in the basement or on a 
»wer floor, me faucets on the floors 
hove should also be opened. 



^■"^here are three itchkI i‘eaiin>nA for 
X ti faucet that dri|tst i, Tht 

sound Jh annoyin;^. 2. Coiintaht drip- 
piitij can stain a baain. 21. A drippintr 
faucet costs moriey, sitice you pay for 
every drop of water that pass.'iea 
thru UK h your meter, i And a drcjjr- 
per-second hot water drip means 
about CriO ifalluns per year — that you 
have also jiaiti tu heat, l ftutmer or 
kter, if a faucet is allowed to con- 



Getting Inside a faucet is merely a matter 
ol removing parts In order, as they be- 
come visible, 1. The handle comes ofl 
first; It is usually fastened Id the stem by 
a screw on lop. .Sometimes this screw is 
hidden by a decorative metal or plastic 
piece that must be pried off. After remov- 
ing the screw, gently tap the handle up- 
ward while pulling with a rocking moll on, 
Use the grip-end of a screwdriver to tap 
with. Then the handle can be lifted off 
(he laucet stem. 

2 , On some faucets there may nex! be 
an esculcheon or housing that slips off. 
exposing the packing nut. On oEhers, the 
packing nuE may be next m line, or a 
separate nut to hoid the escutcheon in 
place. In any case, the housing or bon- 
net must be removed. 3. Use an Open- 
end wrench or an adjustable wrench with 
its serrated jaws taped to prevent mar- 
ring the bonrret's finish. 4. Next the pack- 
ing nut can be removed so the stem can 
be backed out. S. Remove stem by un- 



tiitue di-lpiniiKf the water will dis- 
color a ^iiiik throiii^h chemicul acthni 
and HbruHlun, Hnd you'll then be faced 
with the cutft of rejilaciiiK the Mink, 
Pliimber'n charuej^ are hiph these 
days — a house call to replace il wu.Hh- 
er coats u|j to $15. Chnnjjinjf a watiher 
yourself need ntit he n fruntrntipK 
experience. In fact. It's u simple und 
atrhijrhtfurwHrd taiik if you follow 
the procedure shown. 



screwing. Here it may help to slip the 
handle back On temporariilv. iC^o oof 
piiBrs on the top end of the Stem — it's 
too easy to damage the fine splines that 
keep the handle in position. The washer 
is held la tha stem with a small brass 
screw; loosen it while holding the stem 
by the handle or in a wood-padded vise 
(since ths screwdriver blade can easily 
slip out of the soft brass slot). 

Remove the worn washer and clean 
remnants away. Replace washer and 
screw, making sure the new washer is 
Ihe exact sJ^e of the old. {These washers 
are made In a wide variety of sizes.) The 
valve stem, packing nut and other pang 
can now be replaced in reverse order of 
Iheir removal. Before turning water on to 
test the repair, make certain all faucets 
are turned off. Including Those on floors 
above- If. after reassembly, the faucel 
still drips at the spout. Ihe valve seat may 
have to be dressed to remove burrs and 
worn spots. 'PJejse lutn io ogpo J2j 

WAV 1S?3 It 



Art Trflid L. Woltf 




LIVE IN THE WORLD 
OF TOMORROW... TODAY! 

Antf Hup FREE IJfO PACE CATALOG l« wMtV 

FAClIlftfl ?nd U[ 4 UAI«AI Yal««J-s »" hptitiYt titeirftnk 
and M^nns — fHus 4.500 fVF lui^ l-liidSp 

dP RtUPII . ■ ■ i^P nfc-ry ipicnrihpr Ol |h» ramHy. 

▼ A BETTER LIFE 
STARTS HERE 



OWN A WORKING 
DUTCH WINDMILL 

>lMnLk.V hiilN ■ rIbHrrwiiriFf 1 
<«ll« reirllM Uf Ibi rvAt Lhlllp( 
wPCh imiir 4 i>Cnll[k plana, t^luu- 
IPTlJitr, IlM inaipHniii nr^- 
H| ami -f]qiii«Et Fni;lTunJarij^ 

.rt' aJli^ ran inrH-ratn IrjO^Fw 
ilZ^v ruin^bEi lit twfr vl^vtria'iPv 
tmin (Hr lYlpiir 3\ J' t «' 

-plEC* kLaiM); .'I'ft*, T" A l.'l'* 

h-i*ti. i«a(**rtlvi>ly. hurfiia jrfui? firlj^lKira 

hiE iFi? pirputy A prarllfKlIiK. l-r yni'iv rhi' lfn'¥l 
bit hanitv mn f*n nm W JJSd'*;t 4 n *■». crimr 
rnp 4 «rlll 1 ‘IMl'l. H'la flutflir 
llMh im. pm, 





NEW! KIRLIAN 
PHOTOGRAPHY KIT! 
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p^ph:^— I'lMCTB nlilJklTi^t fi« iHrtpl 
wIidiMJi nr ]anp tij iJlr«ap ivvoadln^ cf flr^- 

trie a-Jiahpti-. innmwiittral hv anilnanlr k ln#nlnM(t(- 
H»^rTl*i7ti. F^eh ^'■kUI-a'’' HllT-pra — nnppipt' aiirp aplil t<k 
^a^rlET- 'Trr-n>yip|inidln:tf Nl Iih^^lrnl Thaink<'a- Kll llt- 
eluitcH iHHi;qbic .inrkiiKsm, iJiiutilv ■iruaari'ri*t>'r '!*>'- 

lAP-iJ pFiim ivfin.'iT |bni,||v,-L Inpchp.. 

si*rh Fta. iL.aaflM ... ‘i.H.aa. pmt. 

"HMIK VSLTAAC FHfi^Tgqlra#H V" tif H. 1 . 
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bCtUXT HMCLIAH kh«rnapAPHT Pitf 
«M-h Nn, T±,DVJ|^ , , .ia««l .04 Ptri. 
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TML STARS. 

MOO Nk PLANETS 

CLaSE UP! 3> 

ASTRONOMtCAL 
REFLECTING 
TELESCOPE 

30 to 90 iMiWi^rk Famous Ml. Palomar lypt. 

•Pmrs ‘.-j' ^.iiuni, (u-' lruili 'C ikiJiiil Htpra. H«n 
ii^iHl (■HipiiEi Ilf ihi- nvH>n. .“^ur t-hi'ifi^ m ilk-ipil. 
.^liiFTilrilrrkl iu>il innTiTmnnf H' iLliuiiPt!^' / 'Ill [>r1- 
jEinry intrrnr, »Fii1l|Pki3 sell Ftirt 1 |'Fh- Fi|UaU'rL«l 
in-?ji-,l, [Kurnlilr I've tuli*. TPi'll*ll«-» !■ F.l. KIX 
lt:iiii>.Mi^i , Jlurlnw |^n,>. CllPlB liiJWu;?, It\ ll IldIT 
ip*., tuinlvrnnri ti irrful. mrl I|h|!I- 1 FI-IEE I 
"SlfAH fH.ULT- ' MllW Til fPE" hwi, 
aivch No. HS. 3441 M li iq.tlT I'aa. 

iFiLiJ^e . 1 - iTErprcTOH rritisf ofe 
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RADIO FITS 
IN^ON 
YOUR EAR! 



uenr It libKiiiapIreiiKiHlr 
n'FF-|jinh»-Fir, llaiH'n u 
r<iu eriw* itawii, vafit, irfTiwi. tra/rt iifjim*. tx-Bchi 

dir HUiP- lYlHPnnL niTLmlc-. nr^np, ppiirip, ScP Blmnilefc. 
ouM il^iii ut, iH-iinnieiuld-^l weinilfr 1 i*p Inevtiraii'J 

nn:ulL, [| Pjn«ni|(HLnrp, pptrnlrel /Pn-ip* tJItFiMiP.- 

■unur'.: acil unbi.' iiia;, vih-p iMirTnil ilLvtf miih' Ih'pf- 
inF klcJ r»1L. ii-nrll /ipt apiiniie. jOO |irh. iilkyln#. 
Npw hnet, !.» a|in tn nviif ■[ ilmn ntiHn>a rabuiii 
nne-i. Vii iut 3 Bl 4 >v kr 1 >vPL 'uilkjd ar buiar^-. 

iiiiL'bi! 

ilMh M*. 4a.b.T9H 414, pb Fpd. 




FISH" WITH A MAGNET 

Ot? IcniuTE Tiuntlni i 4 i (li^ 
Imfliinal Paii^ifipiliiF hin >k 
MiliiellliieH ikiiDE iMrl Tie- ■ 
lirp :a ai|f .1 |t. l/apiTiPi - 
■In.Ai JL iFiA'biiij'il In hiy, rhT- 
rr, lakf iiT £^^ 4111 , 'Tp*iU II 
■*' ihinie i"i[Hjrn— jiiur "'!»■- 

aiiriMl" IppuL I'ln lie- riullwiFel uipleir-i. anTbrn. 
erlhiT iiietHS i,'i3lBnli|«!l, H In, Minn't h BlH- 

tileJS — Alhliiu V Tjpr -nnrl. phipI 1wtrr eiitr [nice. 
liLnj iwer E1II lliri. iin l|i]il inm'h Erf*1>fr xtluriH 
iituBfT ■»*U'l'. 

fttoeih hiD. F 2 . 1 D 3 H ..../ft lbi.|. . .(IF.fd Fpd. 

aiJipiT mLCcYpAMxaNiiT iifti. soq i^p. 

4lM>Ek Pfn. 7lnP14M -434.30 End. 



BIG 

OPAQUE 

PROJECTOR! 




dfi'Ht llUpl n'H-lr LLj^l- 

VfptKlpt TTiinnirt pplbrn" 

.inF iileiurpi ur tiFlbl ikpe. 

L#r tup |n fd,ip 14 r THT^n-tl-nei isti ti> 1 4 dir 

■way. Thup fnlup rr>|pii>ihiei.liidi! Fptur ajifJi^lly 
1 »ILpllC(Ji JldD'.pl leHIkdii'n, lH>Pl-Pi'pEHt. Ipixhi Kt>i^>l 
tmrn*r. nlrl-.rrbei Hllth' Imj', tiBO-v^ ivAy molar. 
iBPir* ran. hiHi* Lipii ytpiPw hHiepm'/puliJ iiuIIfp irwt 
Icii’PP. Hi«l IWy. S" eeiPJ. Jflstl/tinnin.^*. 

atnek Hn. kP.] . . .mr«.«S EiMf. 

OELUXE SkS* ePAQUE PIbOJECTat 

PPn. 'tl,3T4H . . .[4VP4>e 1M4IIPI, . .ll.Jf.'fiE Pud. 




AUTHENTIC SCALED 
WINDMILLS 

lFrp]-tPilno eeiDllciai ittioiw -wlrd dlre^ 
tton. wIidv-L sllpiillr ravnliici ein Tnll 
iHFaHinilR. RpTli Vliiii' Mlkiuhiln utllquO- 

nml L>btinB! Cr*i(. emiartitprv fnp 
trlanuir. dlbn-veh. liar in linki Jtaril 
llPhE. llDineff* nunitt^r, Hl-kfwi bh 4 P 
rCIHlJkilrK. Fim* Arhlrul. m Aiv* d.i.riyriry 
m-diilk''' M-IrHnrv Iinjlw-E — iIdth WH-vHiInu lint fiubip 

wal«p. Ilravip hpiikm hl-ui'I. dMbnbkp tiuHkxiF riblph; 

alLpHiililjfri njJm- w.'rvii LrlPriL 

No. M,d 23 H ...flT' BCAH mtpb 4 . . IJl.H End. 

N*. TI.« 34 H . . . . Lai .^'— 14 LBl. . . .u«.» Pnd. 

Nd. AA.EappI .... . | 4‘— 44 LAP .... . 144.44 Fd -1 




WAR SURPLUS 

ELECTRIC 

GENERATOR 



Bnhft npw jel^H I t7i^T>* ' .tb_ 

MIh^L Lip [p 00 imlLn hp 
turnlrH!' e-ioeik. L'nr In hb{/>. 
thitiribnd-n rrlnyp, e;hprTr^ 
rnmnel A- brlcip' up pilelit 

cP4wJpt4 /dr hoPL tip dtuil};. U AIiUihp ^[lETictH akiFve 

(Ml* %T*iir|Jl mcrif lliw piidlnul 412 nrpv't 

Kd. 3a,d34 ....... |B Jtaal tll-Sb Ppd. 



FUEL MISER 
RECLAIMS HEAT 



aptfii yciir 4 atyii 'wa*tH-il lir^it 
to -prip-m a iM.icd'Tprnt. lurapr 
nr rt>r rmna at no extra iM 4 tl 
InjNvtd of -Lmlnr '“iidi t>K- 
Fliliranw" 1 L KiH« i 4 hrn< ixm 
W4H1. 1C lEifPTkTV#' PiRPt or rtlTk 
iiAra vknaiud. plpcp Http lint H.xctiRnpxT In. .^1 
/pn eutumHi- /orei.'P ^ 11 ^ 1*1 alp thukiiih imM. 
wiktrli hi'iu. to owr iluCi'F.. can he durtod lo 3 b 
rt, rnnii unit. IIiIt AL'. IhpL 

N«. 14.1444 (9* bPA.I UlpA 4F IP. ini.ma Ffld 

n«. 14.I49M IP' blA.p ■■ '■ 133. » F04 

H«. L 3 . 13 BH CT' 014 - 1 . * 94 . FO* 





MAILCOVPOM FOR 

GIANT FItli 
CATALOG! 




COHRlET^ and mail WITH CHECK M D on CHAFtGE ND. 
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DRIPPING FAUCET 

(Contimj&c3 ff^m page IJj 

Sest dressing and stem leaks 

Hardware stores sell a valve-seet ^rinc 
Ing tool that's simple So use when th 
manufacturer’g Instructions are follower 
It inserted into the faucet with % cu 
ting edge resting on the seat and lurne 
hack and forth; cuttings are rJnsed awa 
before the siem la replaced^ A light dress 
ing is usually sufficiant. When a faucet' 
problerr Is a trickle of water around th 
stem whan water fs on, faulty packing I 
the cause- The packing Is a soft, graphite 
impregnated material; it Is sgusezad be 
tween the packing nut or bonnet and th 
stem and base to make a watertight lii 
if a couple of turns on Ihe packing r>i 
do not stop a stem leak, replace lh( 
packing. The seif-forming type t graph lie 
cord) shown below can he used in mos 
cases. Replace the packing nut snuglit 
but not so light that the handle Is han 
to turn; if ifs too loose, the leak wl 
persist. 




Shower valves 



The same procedure is followed wher 
replacing washers in shower valves. Sineq 
shower walls are exposed to water, th^ 
hole under Ihe escutcheon la often fiMec 
with caulking or plaster to keep waiei 
from seeping behind the wail. This fille- 
material will have ic be chipped ou 
carefulty for access to nuts and re 
placed when the Job is done. 

Replacing seats 

If all other efforts have failed to stop £ 
leak and the faucet has a removable sea 
(not all do), replace the seat You'lf neec 
an inexpensive seal wrench [usually 
double-ended for different seat sizes) 
Before turning in the new seat, coat ih 
Ihread wilh pipH^int compound to as! 
sure waterllghtness. If the valve seal is 
not removable and both washer replace 
ment and seat dressing have proved in 
adequate to aOlVe ths problem, or If th, 
leak starts again after a short time, it ; 
time to replace the faucet. Make accurate 
measurements ort If possible, take thi 
old faucet along when you go to buy ; 
replacement. * * ^ 
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POPULAR MECHANICS 







Vacation home for $1 29 




4 5129 vacation home? Impossible? 

Not if you adjust your defini- 
10113 of ''home" and are wilUng to 
ive up a few conveniences to be 
ble to enjoy your previously vacant 
utd. After all, home is any place you 
ang your hat, even if it ia a com- 
ic rci ally-made metal utility build- 
Iff- 

Although we had the vacation 
omea of many friends and relatives 
vailable to us, our little chateau 
ffered my wife and me, plus two toy 
oodles, the best opportunity of being 
ear the building site of our future 
uil-alze home. And when that is 
:>mpletedt our first mountain home 
dl! revert to its original function aa 
storage shed. 

Our mini home had the mountains 
uzaing with curiosity. A few pes- 
[mista guardedly suggested that our 
lace was not any worse than camp- 
ig. But as an experienced tent earn- 
er since boyhood^ I can safely say 
lat our house beats a tent for many 
masons. A good tent might cost as 
luch^ and it most certainly would 
ot be as dry and cool. A tent would 
Iso not be as secure. Too'is and pga- 
3 ssions can be locked safely In our 
:ielter. In addition^ there ia no prob- 
ifn if you arrive at your vacation 
md in the dark after a long drive 
f during a pouring rain. And when 
; is time to leave, you just throw 
k’^erything inside and slap on the 
adlock. 

The ease with which it can be 
auled to the ^ite is another factor, 
carried our vacation home 850 miles 
1 the back qf a Toyota Corona with 
fold-down seat. One small, long box 
a? carried on top. With this mobih 
y, 1 had no worries about either 
si i very or availability of building 
laterlals. When I arrived, so had 
ky home. 

If I had built tny first shelter out 



of wood, 1 would have needed another 
man to help carry plywood, and would 
have had to make many more trips 
for the studding and other framing. 
1 used a wood floor on block pilings 
(cost not included in the 5129 figure) 
because of the dampness of our river 
bottom location. 

If you think 70 square feet will 
not be large enough for your needa, 
don't worry. The real secret is not 
size, but what you do with it- 1 de- 
signed a couch that folds to a 48x72- 
in. bed, Two foam cushions which 
are the bottom and back of the couch 
by day, become the bed at night. 
Underneath, there is approximately 
18 cu. ft, of storage space. The basic 
arrangement of our dwelling is the 
kitchen on one side and the sleeping- 
sitting area on the other. This leaves 
plenty of room for moving around. 

Our cooking facilities are a two- 
burner propane stove and a small 
toaster oven in which my' wife baked 
bi SCO its, loaf cakes and blackberry 
cobblers. A small portable refriger- 
ator is under the shelf-style kitchen 
counter, and a travel trailer sink 
with A simple trapless drain takes 
care of water drainage. The sink is 
important, because it is a lot easier 
for the cook to carry in water than 
it is for him or her to have to run 
outside every time something needs 
to be rinsed, or a little extra canned- 
food liquid gets in the V(^ay* 

What about bathing and sanita- 
tion? Use your imagination. A 
sponge bath may not get you clean 
enough for the ofllce, but it will do 
for mountaineers. And a portable 
toilet or outhouse Isni^t much to en- 
dure to be able to enjoy the Blue 
Ridge Mountains. 

All in all, our little chateau may 
not be heaven, but spending the sum* 
mer in the mountains is. 

^Darrell Laremore 



Howto 
buy anew 
camper 
Without 

creditors 
camping at 
your door. 

Finance Jt at your credit union. 
You1l find their low annual per- 
centage rale helps keep your fam- 
ify budget out of the woods. 
There's a minimum of red tape. 
Many times your signature ia aN 
that's required. At your credit un- 
ion, you're more than a customer. 
You belong. 

Join your credit union. 
It’s where you belong. 



nwr« inlomuitiMi wrlti la 
r^ur itita'i Crwllt Union 
L- 9 »{)Ui Qr Cr»dll Union NflI. 
Ahoc., FfvCh D«C)I. 0, KO. Box 
431, tyriditon. wi ssnoi. 






ITS HERE! 

TRUSTAN 7 
RUST 

CONVERTER 




Rust Elimination Without 
Scraping or Sanding 

whir In today's ^OKVlwny sDoiild yioti l»l mil eal 
jDur mgr^y sway, W/ny mr Mf, tools, 

Shidt, Ftc.. rat away lorcing raplBcemBnt. 

It can tie slopiHtf w^ith the fEvalLtiDiiary abw 
chemical irettfuent “Trnstan 7" convertor and 
jirctector. 

TniS JS (lot i dangCrOua adid or a cevErup, bjl a 
incwrj( developed and palarited prodvet th-at eMmi- 
nalEs exist Irfi. rusi witli s timple brosti applicaiicn. 
All ?Du rid is ap^tl'^ ^'Tf^istan 7", ovarnlglit It liraBks 
down tHe rusl at the aloink- leval stefipljig It dead 
wtille «subllslilna .a sltletd Impfivliiirs td air and 
maislere. Unlike dUier produol's the ellniLn7iHon Is 
visible because when conMerslw OCCUra the red 
rust Es changed ta blue/black. 

The surface can then be painted with palnl of jrqur 
elibice and tbe tnanuractorer ^aranlees 1b refund 
full purchase price if rust breaks out within twc 

fears. 

Order tnda^ end strv welchiiig rust cat a bule In 
iTDUr pocKst. 

7 01 , conta liver will ellmlnale SO square feel ef 
rust, Send $4.00 (includes postage and handtlnE) 
lb: 

Tt»«in» P'r«diicti Ca- 
blet- pm.i 
Bax IBS 

SUfU.UXKfl. H.t.blblS 



MAV lars 
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I love tobacco. 
I don^ smoke. 




You don't have to smoke to en- 
joy tobacco. AJI you need is a 
pinch of "'smoke! eas” tobacco be- 
tween your cheek and gum. You'll 
get full, rich tobacco pleasure. 

Look for it in three great 
brands. Skoal. Copenhagen. And 
Happy Days. Each is dated for 
freshness. 

Smokeless tobacco. 
Apinch is all H takes. 




WbltGarrisbiv 
''Mball and rodeo star. 



For a free booklet that explains haw to get the full enjoymetit of "smokelesB tobacco’" 
-as well as a few free pinches that you can try for you raelf- write to "Smokelesi 
Ibbacco," United States Ibbscco Company, Dept. P’S?, Greenwich, Cojinecticut 06S30. 



M. r. 




folder shows you vvhy 
weYe number 1 in pickup covers. 



Get Ihe full story and pictures of Winnebago's full line ol Thermo- Panel*, 
fiberglass, rotocast and aluminum KAPS. plus names of your nearesi 
dislribulor. 



MAME 

ADDRESS PHON E 



Cirr STATE 

I do □ do cot □ presenlly own a pickup truck. Make. 
Mail to Winnebago Industries, P.O. Box 152, 

Foreal Cily, Iowa 5043S. 



Db so 



.ZIP. 



MianiSSSo. 



NEXT MONTH IN PM . . . 

■ 2 ways you can baat the high 
co5f of homing 

■ 257 inexpensive vacationlan^s 

■ AW 4 GAf compacts — an exchi- 
give PM Owners Aeport 

■ Scanners — radios that seek out 
shortwave action 

■ Qoloniai china cabinet for 570 

■ Now ifs easy to make your own 
color prints at home 



SUBSCniFTION BEflViCEf Mahl ill lubBCfiptlon trr. 
den. ChanCiii* of iddreu IwiH^ yOur laieit Ib&elli. 
and Pottraialor natLcei ol undaliviTlble COpl«> lo 
P-Odular Machanlca. P,Q, Onx G44, York, N.V, 
1001 B. AH ether CorreapOndtri'Ce ralfllihiO lo your 
aMba^rlptlHiL JameB Qabl*. Cutientef Service Db.^ 
pflrlmenl, Pceutar Mechanics, P.D. Box 1567. How 
Y(jrlf. N.y. lOOIfl. PleasB trtclcna your ailest mfllHofl 
latHl ler quickasE Mrvics YiKsn wrilHiifl xaeui y°ur 
■ubBcrtiiKldn, 



Pbiiular Mechanics 

250 West 55th St„ New Verk, N.V. lOOlS 

WPlklScl 

\ /^" I PlDseantir 

I itty nC>tcr lotion 

I Lm m to POPLUAA MiCNANIC^ Tan 

□ lyur 57.00 □ Now 

□ 2 yain $13.00 O Rcnowal 

Payment of $ li andOMd, 

BUI Ma 

4nlElBl her* 



Heme 



(p-leai* artrit) 



AddreiV 



City Stel* Z.JP 

On n*w sulHeplallehe, Mrst 'faav will arrive In 
ebcut ■ w#«ht. 

(Stiove pricn iwlj^ ltl U.3. X pQ|iie|ileiiti onli'. Cini4i 
Idd 13 »ir AI1 fiver ceuntriH idd |1 pit veir.l 



CHANGING ADDRESS? 

If yeu^re pliAnLnf ta mawe. pleive IbI uS know 
at teelE ttx vwefiks liMlore cltenalnA ydur •ddioss. 
Attach currinl eMr*!! label and Pd in your 
nemo end ^our naw eddr+ea. Thii will tarve tp 
Irvagr* prampl aarvka an rOur mbacrlEvtlan. 



Sand eld kabal with youv n«mv 
and pww addreet is: 

POPULAR MECHANICS, Sutncflplien Oept 
floH N(m MS. New York, H.T. 1(W1« 



NAUf 

IPIaaee print) 

NEW ADDRESS^ 



CITY STATE HP COtJI 
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POPULAR MECHAMICS 




BY BILL HARTFORD 



IMPORTS AND MOTORSPORTS 





Bank Rofls 

For H motor car, the new $75>000 
Rot I A Royce CamArifue boHSta Home- 
thing ottd in the act of “L5 

tons of re ration, iipproximalely 
equal to SO domestie refrigerators/' 
That's the claimed cooling capacity. 
Now, we all know about Britinh 
Thermal Unitsi but did you know that 
one ton of re frige rati on is the amount 
of cooling produced by one V.S* 
of ice melting in 24 hours? That's 
one Ci>lil Rolls — and that's hnvj many 
will be made per week until late '7i5 




when production will l>e up to Iwn. 
The first year's cars are already 
sold, many to Mid-Eiist sheiks who 
Won't nee<l the intsis any more — not 
with the incredibly complex, auto- 
matic airconditi<ming system thi»t 
has completely independent tempera- 
ture control at upper and lower lev- 
els [you Clin warm your feet and still 
keep a cool head). 

It's easy to treat lightly u car 
that's still a mirage ( I haven't seen 
the Camargue yet, much less driven 
onelK The last time we were glib 
about Rolls Royce {PM*it IJut*kntd*! 
Guide Ui Tih ported Qurs, page 
Feb. '741 we got a quick respoiiKe 
from a reader and Rtdts owner who 
chastised us for <^ur "cavslier treat- 
ment of the marque/' Noiv we can 



get ftway with it: The Comargue is 
the most ''cavalier'* of all the Rolls 
models on the road. Except for the 
traditional radiator there is nothing 
stuffy iitKmt the styling, which was 
done by Italian stylist, Pininfarina, 
The lines are quite rakish, in fact, 

Overall length is inches (or 

practically the same as the Seville, 
the new "ijitematiomil" .siiq Cadil- 
lac! : width is 7o.5 inches; height, 
58 0 inches and wheelbase is 120,1 
Inches. Mechanicals are shared with 
the Corniche; G740-ec VB, four-whect 
Independent suspension, automatic 
ride-height control, fnur-ivheel disc? 
an(l so on. 

Interestingly, Rolls secs the car as 
appealing to owners who prefer to 
drive themselves. The chauffeurs? 
Let them drive Corniches and Silver 
Shadows, 

American graflitl 

In California they just keep on 
trike-ing. This Is the latest and may- 
be the smoothest. The aiiigie-seater 
TriV'ette is a thrce-w^hecler with 
Fiat 850 running gear and Bberglass 
Ijody that*s legally regiatereiil as a 
motorcycte. It's gotid fcjr BO to GO 
mpg, 100 mph and a couple of double 
takes block. Bob Keyes, presi- 
dent of TriVette Corp., plans to 




market it for $4000 or $2500 in kit 
form. You can write him at 3113C 
Palma Dr., Ventura, Calif. WAOQ'A. 

Toyota's timid lease 

The hatchback is the hottest thing 
since the sclf-abirtcr. how cuniq 
Toyota only toys with this Celica 
Liftback GT fm- the U,S^, market? 
Beats me. It was shown at the Chi- 
cago Auto Show "to measure con- 
sumer I'eaction to a Cclica hatchback 
configuration/* but there arc *'iu> 
current plans to sell the car in this 
country.*' I'd say every time a ship 
leaves Japanese ports with no Celira 
Liftbacks on boarcl, Toyota is reflily 
missing the IxfAt, 



^.1 




A good {year} Idaa 

When motors|H}rls arc recogiiiml as 
being as much a part of the Ameri- 
can sports scene as those other jsas- 
timea—recognition that's long over- 
due^ — GwHlyear vvill take its fair 

COOD^CAR 

Motor Sports Club 

shiirc of the credit. The sport has 
needed a natitmal perspective and 
that's what the Goodyear Motor 
Sports Club promises for fans and 
enthusiasts. There's a monthly news- 
letter, a quarterly magtisiue uml 
other m.embership benefit.^ to put 
you on the inside of the sport. Char- 
ter membership is SIO [$15 after 
May fill. For the full story write 
GiK^yenr Motor Sports Club, Box 
42b, Tarrytowui, N.Y, lOBDl, Among 
the club's U^ard of advisers is AJ, 
Foyt who took the checkered dug at 
the Ontario 500 in March. If A.J, 
does it at Indy this month, he'll be 
the only driver to ivin the Imly BOO 
four times. If you don't make the 
pilgrimage to the Speedway May 25, 
you can catch the race on the tube 
that evening. * * * 
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MAY iflrs 



Rocker ‘car pit’ 
for your compact 





by Gene Rogers 



G etting under my BHrracuda to 
work on it i» no problem when 
I drive up this '‘car-pit" ramp, 1 
made it to rock like a teeter-totter 
ao it will raise the car front or back 
by simply tipping it First you wedge 
struts In place at the front, insert 
the front’ wheel chocks, drive up the 
ramp until the wheels hit the chocks 
and set the handbrake* Then you 
remove the struts, tilt the ramp 
dow^nhill and insert a second set of 
chocks. Your car is now safely 
locked” on the ramp. 

To raij?e the car front or back for 
heiulroom, you merely lift up on the 
bumi>erft. To gain full access to the 
underside of the car, you insert 
struts at each end of the ramp to 
suppiirt it level. The ramp can be 
dismantled for storing by using bolts 
to attach the 2*4 tifipiece* * * + 
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SECTION A A 



SIDE VIEW 



NOTCHED FOH 



U*« a 12’ft. 2x10 plank Tor 

Ireadway of each "pontoon” and, 
wFlh spacers placed between, 
add sides of exterior -in. 
plywood to produce girderlike 
beam. Use glue and screws. 

With economfcal cutting, you 
can get four aides from less 
than two 4x8 sheets. Each 
side is in two pieces, bulled 
at the center to project 
41 in. above the pfaok. than 
rtotched at the front ends 
to receive 4x4 wheel chocks 
16 in. apart. 



Rocker ramp wfir 
support car uphiU. 
downhill or on level, 
Front'Wheet chocks 
keep car Iron rolling, 
though lor safety 
be sure ro put it in 
and set the 
handbrake. The ramp 
safely support 
compact cars weighing 
to 30QO lbs. 



ROUNDED 



4x4 
CHOCK 



REMOVABLE 
2 * to STRUT 



2x4 TIEPIECE 
{LENGTH DETERMINED 
BY CAR'S WHEEL TRACK) 



EXTERIOR PLYWOOD 



X 10 



NOTCHED fOFi 
CHOCKS 



Z X 4 
CLEAT 
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POPULAR MECMANtCS 



Buuji rr iroimsELBjt smte 

■i 

gef more for your money with over 350 Heathkit products 












Henthkit 3^ln-1 Turteup Meier. w20,B5 

Chechs dwell on 4'Cycie. 3. 4, 
or 3 cyl. engines wllh conve ntionsJ i>g- 
nltlan. Stiows RPM to 4S0Q. Measures 
voMeges to 20VDC. Use wkiti 6 or 12v. 
syetomB. pos. or neg, ground. Powered 
by anglive under test. Ktl CM-1CI73. 5 
lbs., mailt. 



Haathklt SolM-Stale AM Pohabla... 14.95 



Huthldt WindiJifaNj Wiper Palay...14.»5 



Ends constant turning on and oil 0l 
wipers. Fror^t panel conlrol of normal 
or delay modes; sweep oeriod adjust- 
able irom .5 to id second*, delay be- 
tween sweeps adjustable trom 5 lo 30 
seconds. Molded plastic case for on or 
under dasb. Kit CH^IOSb, 2 lb*., mill. 



Hvathklt UltrascMilc Burnlar Alarm ... 54.9'5 



Styled like a book titled "the Infor- 
mer,” Us soundless signal rills a room; 
any movement triggers It to turn on m- 
lerjisl alarm or light. Has aulometic or 
manual reset snd time delay to let you 
enler whlhoLit selling ft olf. Kit QD“99, 
5 fbs., ihaff 



Heathkit Digital Alarm Clock... 59.95 



Electronic diglia glow brightly to tell 
lime lo Ihe second In 12 or 24 hour 
lornnat. Electranlc "beep” wakes you 
— with repeaiable ”Broo2e“ swilch. 
Black plastic cabinet wUh tesk-rlnfsn 
vinyl decorator panels. Kit GC-100S, 
4 lbs., mall. 



Great kit lor beginners — 2 evenings 
gets it togetbar. 5 iransi Stars, 4 diode 
circuit with speaker has RF stage 
for eittra sensitivity., Ne*l "domino” 
case styling in hi-impact plasNc, 4'^ H 
X 2" D. Requires 9v, baltery, 
KltQR'1005, 2lbs.. mail. 



Heathkit Digital Car Clock/TI me r... 92.95 



4 electronic digits with automatic dim- 
mino, AM-PM Indicaiot, Ousriz crystaE 
accuracy, So^^hour timer reads minute* 
and seconds to 9-59 and hours and 
minutes to 19;S9. Use either lunction 
without disturbing Ihe olher, Kit QC- 
1093. 2 lbs., mail. 



Heathkit CD Ignition Syataih .^.*39.95 

Improves performance, saves plugs A 
points, extends lune-up miles on cars, 
trucks. I/O & ouibcard engine*. Use 
with conventfonai battery/dlslrlbutor/ 
coil, Fieg. gnd. systems. Has override 
switch. Easy to build & install. Kit CP- 
1C53, 4 Iba., mall. 



Heathkit Treaaure Finder,^. 69.95 

Finds metel objects as smalt a* a dime. 
Stays slloni until object enters field of 
coils .. .meter and speaker or opti cruel 
ear-phone Indicators. Sclid-stete.Tele- 
scoping shaft. Use* 9v, battery^ not 
supplied. Easy lo build. Kit GD*4d, fl 
lb*., mall. 



Heathkit Portable Emergency Monitor.., 54.95 



Handy 152-174 MHx Fm raceivar lets 
you listen In on all the action... Fire, 
Police, Weather. Hhsensitifvily solid- 
state circuit with built-in antenna and 
speaker. u$ea e "C" ceils, net sup- 
plied. Kit GR-SS, S lbs., mall. 



Heathkit Fish Spotter^ Sounder.,, 69, 95 



Heathkit Garage Door D[>eralor., J14.95 



Powdfiul Va hp. chain d'rlva operatos 
7* stnd. back door* by radio control, 
Self-locking, aulomellc reversing. Ad- 
iusteble "privacy" tone coding, Kll 
GD-3D9A Inc. mechanism, receiver A 
1 tranemittar. Kit GO-3Ci9B @ 129.95 
ha* 2 transmitters. Both 5i lbs,, mail. 



Heathkit Electronic Photo Timer.., 35.95 



What well-equippad darkrooms naed.., 
split-second liming of o^tposures. 2 
rangos; Q-9-9 secs, in 0-1 seC- steps A 
3-99 sec*. In 1 *ec. steps. Has AC out- 
lets for enlarger and safellghL Accu- 
racy repealebls lo 2%. Kit PT-15, 4 
lbs., mall. 



Spot* single fish and schools down to 
240'; doubles as depth sounder. Solid- 
state circuit with noise rejection; bright 
Hash you can see even In sunlight. 
Uses 2-5v, batlerlea, rtot supplied. Kit 
MI-2930, 9lb*„ mail. 




Use this coupon to order 
or send for 
catalog 



Bee thsEp and over 
393 plh«f Heathkit 
products Including 
Color TV, Organs, 
Stereo, Test, Short- 
wave, Marina, and 
others in Ibis FREE 
catalog. Sand today. 



Haath Company, D«pL 17-95 

Befilon Harbor* Ml 49022 

( Pleess send FREE HsathklE Catnloo. 

^ ) Enclaaed !■ I .. plui shipping chti-pes, Pless* send models 



I HEATK I 



Schlumberger 






ADDR'ESS 

CITY — — STATE TfF 



VHt 4 Cl < «'EO>viDATIOa<i I--UIJCETTV CHtHflC 9 fiBM» 9 Ln 

MJL pqi^ii Jit ■i.i^AlfdM, P’.A.p, Puion. 
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BY JOHN F. PEARSON 



SCIENCE WORLDWIDE 





New foam laps up water 

Unlike conventiana] polyurethane 
foams, a new nne on the market has 
an affinity for water^ which makes it 
extremely versatile and enay to work 
w'ith. Made by Grace Orfranic Chem- 
icals. Cambridffet Mukshi hyfol is 
simply mixed with water (top photo 1 
to produce a wide ranjce of foams, 
from very soft to ripid. 

The second ])hoto shows how the 
foam acta like a wick, drawinjr water 
from nne container to another. The 
Grace company daima that hypol 
foams wdll retain from 10 to SO 
times their own weight of water, add^ 
ini; to their value ha a flame-retard- 
ant materiaL 

Poasihle applications for the new^ 
]H)lyurethane include use as resilient 
floor and w'all cover Sn^fs. noise dcati- 
eners in automobiles, upholstery 
fabrics, and artificial sod. 

High-octane crops 

How^ much fuel does it take to pro- 
duce an acre of cabbage? Answer; 
76,7 gallons of j^asoline and diesel 
fuel- 



This was established by Cornell 
University researchers as the result 
of a study of eneriry needs for agri- 
cultural production in New York 
State, 

The followinff estimates were triv- 
en for other crops on a per-acre 
basis: onions, 61.fi gallons; pot^atoes, 
51.3; sweet corn, M,2; snapbeans^ 
20.2; apples, 44.4; and ffrapes, 89,5. 
Requirements estimated for farm 
animals on a per-animal basis were: 
milk cow'St 54.4 gallons; beef cattle, 
10.3; and layinur hens, 0.5. National- 
ly, say the researchers, farm produc- 
tion consumes about 8 bittion gaUoiis 
of fuel, representing about 8 [sercent 
of the nation^s fuel requirements. 

Bika riding may $lrain wrista 

Though a daily spin on your bike ia 
recommended aa a fine exercise for 
heart, lung.s and legs, there's a dan- 
ger you can get too much of a gcM^d 
thing. 

A recent article in the Jonnuit of 
Mi^dieai Aaa<icintkni re- 
ports the caaes of long-distance rid- 
ers who showetl weakness anti 
atrophy of muscles in the hands, 
caused by damage to a nerve at the 
wTist. It's speculated that lo^v-slung 
racing handlebars are a prime cause. 
Their position causes strong pressure 
to be exerted on the hands, WTists 
anti foreariOH during each dtnvn- 
stroke tif the legs, 

The riders all got better, the reiHjrt 
states, after laying off cycling for a 
Avhile, 

Feed plants once a season 

Fertilisers for "'lazy" gardeners are 
a spin-off of microencapsulation 
technologies. A Kt>eck of fertiliser is 
encased in a thin plastic skin. When 
moisture from the air or soil contacts: 
the capsule^ h controlled amount of 
nutrient is released through micro- 
scopic pores. 

Depending on how often a plant 
is wintered, a .single application of 
capsules reportedly will provide up 
to about four months w’orth of nutri- 
ents. Controlled release gives plants 
u steady supply of food and elimin- 
atea the possibility of burning. 

New on the market are the *Tre- 
cise" timed-release plant foods made 
by the 3M Co. The line includes spe- 



cially formulated foods for vege- 
tables, tomatoes, African violets and 
roses. 

Sk/-high solar colleclor 

Citicorp Center, a 66-story skyscrap- 
er now under w^ay in New^ York, may 
have a 20 ,00 0-aqua re- foot solar en- 
ergy collector on it» roof, as is shown 
in the drawing* The plan will he car- 







ried out if a study at the Massa- 
chusetts Institute of Technology 
shows it to l>e feasible. 

Solar energy would be used to 
operate a dehumidifier in an aircoh- 
ditiouing unit, thus saving on the use 
of conventional fuels. Surplus solar 
heat w'ould be lined to supplement 
the heating of hot water for the build- 
ing. 

Now; No-scralch plastic Isnses 

Plastic lenses are jjopular with eye- 
glass wearers because they're so 
much lighter than glass lenses. But 
there' .s one draw'back : They also 
scratch easily. 

Now a Japanese optical company 
claima to have solved the problem 
through the use of a silicon «*nci vinyl 
coating that*a treated with irradia- 
tion from a cobalt-60 source. The 
lensea are said to meet all United! 
States safety standards. * * * 
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« 1&7< R. J. R*yneld$ Totiitco Co. 



IB tug. '‘larr 1.3 mg. nlcDricie av. 

pBf cigwenfi FTC depart 
I OCT.Ti 



That uig^reiie Smowng Is Dangerous loYour Health. 



uldnt smoke 



L ^ ; Taste isn’t everythii^. ft’s tiieonfy thing. 

^ I smoke for pleasure. That’s spelled T-A-S-T-E. 

,t means Winston. Winston won’t give you a new image 
Winston will ever give me is taste. 



it isn’t anythingkWifiston is for re; 







SPLIT EiEVATOR FdH 
FAST ROLLS WORKS 
AS AILERONS 



EPOJCY'COVEREO 
WjNG RtBS 



SINGLE 

PLACE 

COCKPIT 



SVMMETRtCAL 
WINO FOIL fUES 
AS WELL UPStDE 
OGWN AS 
RIGHT SIDE UP 



BD-8: New 



super-aerobatic champ? 



Famed atrcralt builder Jim 
Bede is about to challenge 
the current record-holding 
Pitts Special with a ship 
designed to outfly anything 
around — and it just might, 

by Sheldon M, Gallager 
and Howard Levy 

Ptkfitoji; HowAfd L4W 

Alt" flov Otlnnell 

S he doesn't aeem very ifUmoroua, 
stendlnE^ half-buiit in the gray 
gloom of hangar walls. And beside 
her fiaahy cousins — the sleek BD-o 
and B1J-5J jet— she's even a bit 
dnmpy-looking. But don't let her 
pUin-Jane appearance fool you — she 
might just become the wdldest-flying 
airplane ever to take to the akie«. 

She'a the BD-B — eighth and latest 
in a series of innovative aircraft to 
come from famed designer Jim Bede 
of Bede Aircraft^ Newton. Muni- 
cipal Airport, Newton, Kans. G7114. 
Most of his earlier creations have 
been the ultimate in simplicity — 
good, basic, docile ships an amateur 
pilot could easily build and fly. 

The BD-B will be different. She 
won*t be docile; she won't be simple. 
She's de^^igned primarily for ad- 
vanced competition aerobatics — the 




most dBinanding flying there is. In 
adihtion to incredible structural 
.■strength, she inctirporates one of the 
most complex and sophisticated con- 
trol syatema ever put on an aerobatic 
airplane. If she provea out as ex- 
pectedt flhe may fly the wings off 
anything else around — including, 
Bede hopes, the vaunted Pitts Spe- 
cial. For years, the little Pitts has 
been winning competition events all 
over the world and is the unques- 
tioned current aerobatic champ. Bede 
would like to give the Special a run 
for her money and thinks his BD-S 
can do just that. 

Bede's optimism is based on a 
unique control arrangement designed 
to give the RD-8 vastly increased 
maneuverability. The elevator is split 
into two halves that can operate to- 
gether or separately. Normally, 
they're locked together aa a unit and 
function as a conventional elevator 
for climbing and diving. For aero- 
batics, they can be controlled differ- 
entially — one half pivoting one way, 
the other the opposite way— like aSle- 
rona. Their aimilarity to ailerons pro- 
duces exactly the effect Bede is after, 

HU rea.soning behind the novel 

fFfease tufD to naoe 24} 

PaiHally campfeled ruaelage Is shown 
at top left. At center is the split 
elevator— secret of ship's added roll 
cqrtroL Cochpit {holtomj appears lo 
have no control stick, but it's aide- 
handle type, barely visible at right. 
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Just the of It can ^ive yon a good feeling, 

Hlack Velvet* Canadian Whisky* The sm(x>th Canadian 
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BD-a: AEROBATIC CHAMP? 

fConii'rjcjgtf iiOfTi paflg ggj 

concept intriguing. As a plane 
slows down in certain aerobatic man- 
euvers — as in a vertical climb or 
when approaching the top of a loop-* 
airflow over the wings is reduced and 
the ailerons become progressively 
leas effective. But this doesn't happen 
to the elevator because it’s in a direct 
line with the backwash from the 
prop. Thus there's always a strong 
rush of air over the tail no matter 
how fast the plane itself is traveling. 
IJy ^putting the elevator, Bede haa^ 
in effect, added an extra pair of aile- 
rons that continue to function after 
the conventional wingtip aileron h 
lose controL 

With this split tail, Bede can spin 
hia ahip like a top, rotating it in its 
own prop wash, even when it’s vir- 
tually at a dead standatill Jitulh In 
8iiap rolliiK verticai climbing rolls and 
other maneuvers with fast, tight 
turns., results should be spectacular. 
The ship will also be fitted with sail- 
plane-type s]wilers — another innova- 
tion — for i^reciae control over fipecd 
and sink-rate characteristics. Bede 
counts on tricks like these to win 
championahipa, 

In appearance and construction, 
the two competitors couldn't be more 



dilTerent. The nostalgic Pitts U a 
classic oi)cns:ockpit> wood-and-fabric 
biplane straight out of the burn-’ 
atorming era. The modern BD-S is a 
shiny metal-and- fiberglass low-wing, 
canopy-encloaed monoplane somewhat 
resembling a midget racer. In per- 
formance, however, the rivals are 
pretty closely matched. The is 

lowered by a 200-hp Lycoming, giv- 
ing it a slight edge in speed — 2(50 
mph max, compared to the Pitts' 1T6 
mph on 180 hp, Hut the Fitts does a 
bit better on rate of climb — 2fs00 
feet per minute against a projected 
2500 fip.m, for the BD-8. Both have 
excellent jiower-bading factors — im- 
jiortant In aerobatics: 5,45 pounds 
j3er horsepower for the Bl)-9, (! 
pounds for the Pitts, Both are also 
fairly close In weight — UoO ])cunds 
gross for the Pitts; the BD-9 u little 
lighter at 1090 gross. 

Like the PiitM, the BD-S is small 
—only 14 feet long with a wing- 
si>an of l8Vi feet. Its rated stress 
limits are a phenomenal 12 Gs posi- 
tive find 12 Gs negative, with an ulti- 
mate (brief-load) maximum of plua 
or minus 18 Gs1 This is fantastic 
when you consider that the PAA 
minimum stress retiuirements for 
safe aerobatics are a relatively mild 

G« iKisittve and only 4 Os nega- 
tive. One reason for the BD-8'a culus- 



sal strength lies in a huge bVis-inch- 
diameter tubular steel spar that runs 
through the fuselage from wingtip 
to wingtip — Bede is making sure 
nothing pulls the wings off this baby! 

Despite her hot performance, the 
BD-8 ia still a safe, easy handler 
for the nonprofessional pitot. Stall 
speed is a low mph, and she can 
land and take off in 500 feet. One 
thing old-time pilots may find strange 
is the absence of a centered control 
stick. Instead, the controller ia a 
small handle located on the right- 
hand aide of the cockpit— a ay stem 
now used on military Oghters and 
also adapted for the BD-5 series. 
Moving the handle forward and back 
raises and lowers the elevator as a 
unit for normal use, Hitting a re- 
lease instantly unlatches the two 
halves and couples them to the aile- 
ron control for differential operation 
in aerobatics. 

At present, marketing plans for 
the BD-8 are indefinite. If Bede fol- 
lows his custom, it may be sold as 
a kit for do-it-yourself assembly, ns 
arc others in the BD series. But 
there's good reason to believe Rede 
will first want to get his rare bird 
into the hands of acme crack profes- 
sional aerobatic champs — and in that 
event, watch out. Some wild things 
may begin to happen, * * it 




fjfee a po^^efs^ feocher, PM‘s Compiefe Gorden Gi^j'de ^oke5 
a man dowo o pfo^fommed To Ihe cerTajnTy oi 
virtifo&o, chompjooshrp gofderJng, 

Fir&t ihe ediiors. of Populor Me ebonies o&sembled every 
bil of data a mem needi to know lo make his lown, gorden 
or house plan! display ihe envy of his neighborhood , , , 
THISYEARI 

Then they condensed and progrommed these essentials 
and added twenty focNpacked charts and tobies along 
with scores of shaw-how drawings. 

Then they printed I his vilol material oq heavy, plastic 
cooted slock iso it would be woshoble) and spiral bound 
ond hole punched if so it could lay flol on o lohia^ set up as 
on easel on his potting bench or hqng on a wolL 

Never before has so much rnoferial been presented in 
such purely distilled form, Insfanlly usable. Much more them 
you'll find in gardening books selling for three times 
ihe price! 



— ■■ » — Clip msl I Indav'! — ■ 

Populcir Mechunki Complata Gardftftlafi Guld* | 



box. 101 4, Crept. E5, Radio City, N.V. 1 OOl 9 | 

Please rush^. copyfiesl Popular Mechonjci Com plele Gardening i 

Guide. I cm enclosing my check or M.O. ior posipoid. I 
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MIT A IKNMK ! 
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POPULAR fjliCHAMlCS 



my money. 
And 1 never forget itr 

Jerr>' Sherman. Ijongshoreman 





‘Tm cai'ehil with money. . * 

I always have Ixien. Anfl IVe 
caught in sfjine bad sjh>Us 
without cash. So 1 liave 
BankAmeric'aixl* i use it just as 
eai'efully cis I use money. 

I figure, it is mtmeyl' 



When do you use 
BankAmericard? 

''Not all the time, but, you 
never know... anything can 
hai:»I)en. Once, when I was in 
the anny , , .coming back across 
the country. . .my old car was so 
loaded down that the shtx'ks 
wont not. I moan... it was flat! 

1 was in this little to wn . . .and 
I had to comeui? with extra 
money to cover it. So I used 
Hank American 1. It saved me’/ 

Do yDit ever use jmr 
card when thcre^ not an 
emergeiwy? 

'*Sure. Leth say I fine! a ixur 
of shoes on sale and I'm 
between pay checks. I get the 
shoes with Hank American h 
and then, wlien tfie bill comes, I 
can take caro of it/ 

What about the cost 
of the card? 

"It didn't cost me anything 
bo gel it.* It w<irks the same as 
a stoi^e card. Only I can use it 
where I want t<j/ 



What happens if you 
loseit? 

"Notiiing, if I contact the 
hank before some!x)dy uses it. 
Even if somelxxly's ahxsidy run 
up a bill of .,.say $600 on it, the 
most l\n liable for is $50. . . 
if that/ 



How do jiHi feel about 
havii^ BankAmcricanl? 

*Tm careful with it. I don't 
use it all the time. But thereVe 
lx>en times when if I hadn’t had 
the earth I'd have really been 
out of luck. It's a g(K)d thing 
Lo have." 



HimkAmericard 
You never have to use it when 
you <lon't vvant to. But 
s< tmeLiines just having it 
all the difference. 



itMiflisljlitR, Is iiirfK luf idAiimttjf 1 BinkAtnFrH7a(iJ‘ lunh canJ. 



‘Svrvicv Miifci Civiird ■mJ try &mnfc.A»rrk-.» C“nrp 



kiul EtimkAnn1r,nl 1nH>rpoTiri«d I B Tt 



Flfsi ih^ Adiiofs oi Popular Mechonjci 
ossembled «w«ry bit of dota a m<]n ne^i 
lo know to maltft hia lown^ gordon or 
houaa plant diaploy tbe anvyofhis 
neig^ibofkiood ^ . . THIS YfARi 
Thon they condii'na'Sd and pro- 
grammed ihese ajsentiaFs and added 
twenty focl-pocked ctiorta and toblea 
alon^ with tooreaof ahaw-how drawings, 
Then they printed thia vital maierial 
on heavy, plajHc coo ted stock [so It 
would bo washable I ond spiral bound 
and halo punched it so it could lay flat 
on a toble^ aat up Oi On 
OQselofl hlspaitfn^ 
bench or hang on 
a vralL 



Ord^r your copy today f 



PFoptflar Mechanics 
I Carrtptete Garden I ng Gold* 

' Bo!< 1014, Dept, e-5, 

Rodio Gty, NX 10019 




Please rush 



copy lies] Pop- 



ular Mechanics Complete Gardening , 
Guide. I am enclosing my check or [ 
M.O. for $4,49 postpaid, * 






AddF«ii.c 









Mflht ehttkl pdvQblv 14 pQpifbr 



KM SfH(lQtl3*i 




FREE BLUEPRINTS and TRIAL LESSON 

— tw your grealer success in Bpifdiiff 

BeKinners, craftsmen, even foremen 
Bisd Auperintendenta, have .lent for 
these free blLieprints and trial leasen 
in Plan EtendiOj? a&e means of trying; 
Di4t ChicaK(> Tech'a home-study 
Builders treininj;. Learn how yon can 
master Plan Read infc— Estimating — 
and the practical details of bII lypea 
□f construction in ynur spare lime at 
homo. Mail coupon below today — see 
how you. too ran prepare for ft hotter 
job — higher inccune, or start your own 
contracting buainesa. 

OfiCAfiO nCHNtCAL COLLEGE/ ScDmf for 
2[>00 S, Mkchigan Avenue. Chicago, lit, 



CIHicaeQTEqHHiCAL COU.E« Kj**'?"* 

Depl. PM-5S, 3000 5, Mirth ig^n Ave., Check™ 
ChiK:as^>. HI. Here U 

Ples'U mail me a Free Trial Lesson. Bloeprimi 
and Builders Caialog. I vriuerscind rr<ere is. no- 
oOlFialian — tki -salesman wiill tali 



m*A t: 

AODRESS- 
CiTV 
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Siding is claimed to ha ans'lhird faster than convantionat way to apply siding. 



Speedier 

siding 

installation 




SUPPOftT HAMtjER 
tEVEHY IS't IN 5' LENGTH 




f~S 

0 






S'* LOCKING 
CLIP 




Locking clip is ir>serted through nearest 
slot on support hanger (top photo); then, 
after clip is engaged in s.iding lip. It Is 
pulled taut and dent down to secure. 



k new ap[)i'oach to installinp n\u~ 
./v minum, vinyl and steel sidintf 
i? now on the markets Claimed to be 
onsier und faster thitji oc^nventfoiia! 
nail-application of siding, the sys- 
tem was developed with the do-it- 
yourselfer ill mind. 

First, the eub^itrate is prepared 
(in the photo above it is with foil- 
faced vajjor barrier stapled over clap- 
board siding), then preformed metal 
support hanprers are nailed up approx- 
imately 18 in, on center. For an even 
appearance, all nails are driven 
through the hangers on the old sid- I 
iiig's high iHiints fhutt edges of 
clapbtnird) , 

Next, at each hanger, a metal lack- 
ing clip is slid under the new siding's 
iip and inserted through the ai> 
propriate slot in the supjHjrt hanger. 
Hanger sIuIh are spaced about P/i 
in. apart along the full 5-ft. length 
of each support hanger. Thus there 
ia always a convenient slot beat 
suited to the strip of siding being 
applied. After the clip is inserted, 
it is bent and folded down to obtain 
a positive holding action; the follow- 
ing siding course conceals the hard- 
ware. At the top, where aiding meets 
soffit, holes are drilled along the top 
edge of the last course and the siding 
is nailed. Molding is then applied to 
the joint to conceal nailheads. 

The manufacturer claims the ays- . 
tem is better than the <iverall nailing \ 
method because the siding ia per- j 
mitted to "float"’; Siding can expand ^ 
and contract with changes in tem- | 
perature without any buckling, i 

Designed for use over waod .shakes, 
asbestos shingles and masonry as 
well as clapboard, Lok-Tite System 
is sold through lumberyards jmd 
buildinig materials suppliers. For 
nearest dealers, write to Mak-Rite 
Inc., 125 Blackford Ave., Middlesex, 
N.J. 08S4G, 

— Hui rfj IFoF'tsftop Editor 
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this designed- 
for-leamii^ 
25"coIorTV 

PUkCON At 

NRltndnii^. 



enroll scudcnls by mail only. Wc pass 
the savings along to you in the form 
of low tiiition fees, extras like a 
cabinet for the TV^ a solid-state 
radio you learn on as you build, and 
actunl instrument kits for servicing 
TVs . . . triggered sweep oscilloscope, 
integrated circuit TV pattern 
generator, and 31^ digit digital 
multimeter You can pay hundreds 
of doltars more for a similar course 
and not get a nickefs worth more in 
iratning and equipment. 

More kiHW^Mw per dollar 

What counts h the quality of training 
you get for the money you spend. 

In our 60-year history, more than a 
million students have come to NRl. 
We’re fully approved for career 
training under the G.l, Bill. So wc 
must be teaching something right. 



Like designing ’^bite-size" lessons 
to ease understanding and speed 
learning . . . personally grading tests 
... a full-time staff of engineer/ 
instructors , . * “real-life” kits and 
experiments . . . and programs 
oriented to full- or part-time 
professional careers. 

Widest choice of 
career (Hwortunities 

NRl offers five TV/Audio Servicing 
courses so you can tailor your 
training to your budget. Or you can 
study opportunity fields like 
Computer Electronics, Mobile 
Radio, Communications and others. 
Send for our free catalog with full 
descriptions, lesson plans, and career 
futures. No obligation, no salesman 
will call. See for yourself why NRI 
experience, selection, and exclusives 
give you something no other 
school can. 

MAIL CARD FOR FREE CATALOG 
No splesmjin will call. 

If card Is missing, write to: 



NfllSCHDOlS 

McGrow-HHI Conttnulrkfl Educortlon Coolw 
3V39 Wfljcomin AvemLifl, 
waiWngiiof\ D.C, 200i4 



No other home-study school gives a 
TV like the one you build with NRi’s 
Master Course in Color TV/Audio 
Servicing. At least three give you a 
hobby kit bought from outside 
sources, not even originally designed 
to train people for TV servicing. So 
their lessons and experiments arc 
“retro-fitted’^ to the set as it comes. 

Thcrc^s only one way a student 
can ( 1 ) get the feel of commerdal 
circuitry, (2) learn bench techniques 
while building a set from the 
“ground” up, (3) do over 25 “In-set" 
experiments, and (4) end up with a 
25" diagonal solid-state color TV 
with console cabinet and all the 
modern features you'll find on sets 
you’ll service. Nobody else can give 
you this combination of advantages 
because nobody else invested the 
time and money to design a set with 
learning in mind, 

NRl passes the 
savings on to you 



You don’t pay a big premium loget 
(his unique TV as pari of your 
training, because NRl engineering 
eliminates the cost of buying TV 
kits from an outside source. And we 
pay no salesman's commission. Wc 



\bu get the same 25" 

CIAGONAL 

hobby-kit color TVlrom 
three dif^^ schools. 



MAV lars 
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SOLUTIONS FOR MECHANICAL HEADACHES 



CAR CLINIC 



BY MORT SCHULTZ 




2CK1 miles per quart 

My frietid has a. I9fa GMC Siet't'a 
Grande pit^kup^ with a 

in, enpine and autmnfitu iranHinis- 
It f>nc quart af oil ei'ei']f 
200 iniUs. The engine TebuUt at 
iOOO milea (i?Hi atjain at 11,000 ntile^t 
with netv sets of jji'rtfftrt ri?i/ys dHif 
stem :^ealu. After tvork tras 
do^tSf ail consumption deereaJted fa 
about ane quart erer}^ 400 miles, but 
U has tio«^ returned to a quart euern 
200 mileu. Work done bfi a repu- 
table GM dealer, teha referred the 
problem to the area service manager, 
Accordinu to thw representative, 
^*We now feel that satisfactorit re- 
pairs toere performed ami lubricat- 
ing oil consumption for this engine 
is normal.'* Could this be true? — tion 
Smith, Fuyallup, Wash, 

No. GMC adviaea that "200 milea 
per quart of oil ia pot normar' apd 
the high consunnptioii ipdicatos 
“ftomethipg is wrong with the parti- 
cular cpglpo that haa not been cor- 
rected." The con^pany will contact 
you, and you can refer its representa- 
tive to your friend. 

Several [MUflaibilities for thU ab- 
normal consumption exist: 

1. Overfilling. The engine oil level 
should be verified at the PULL mark 
on the dipstick with four ^juarta of 
oil in the engine and with the engine 
warm. 

2. An external oil leak that hsxA 
gone unnoticed. 

H. Oil passage by the intake valve 
stems. Because of Its size and power, 
the 454-cu.-in. engine under light- 
load conditions runs with a higher 
manifold vacuum than smaller en- 
gines. Intake-valve guide oil sealing 
is more critical with hlgh-manlfold 
vacuum. Possibly the dealer didn't 
install the newesit kind of valve seals 
that have double- spring retainers 
ami ridges to help the engine retain 
oil. Made by Perfect Circle, they 
carry GMC part No. 35269S and en- 
tered production during the 
model year. 

4. Oil jyaasage by piston rings be- 
cause of improper ring seating. If 
so* a property done bore job and nesv 
rings should be the answer. 

Topsy-turvy 

The rear split-^glas.‘i window of mjf 
19£S Mmtang convertible is coniinq 



apart at the stauifl. fft there any ad- 
keKtve I row use to repair the ritiifl 
rubber betiveen the glasses and also 
the /a6nr to the pla^s? — fionald H, 
Kintf, Yurktoirn, Ind. 

Sorry, but no, there isn^t, Y{>ur 
cmly choice, other than to maintain 
the status quo, is to have a com^ 
merdal auto top and upholstery shop 
Install a new isinglass w^indow. 

Saving space and face 

If it isn't used, how lonp is ike 
canister of the Space Saver spare 
fire in my 1^7i Pontiac Ventura 
(food for? / wouid hate to be tm a 
hack r(md at night, have a flal ^n.d 
find the canister empty. — S.A. Mor- 
rell, 5. C. 

Go with confidence. Canisters are 
likely to leak immediately or not at 
all. Shaking a canister will tell you 
if it's retaining its contents. Full, it 
"shakes" like any full aerasol can. 
According to General Motors, "The 
.specified leak rate allows a full leak- 
dow^n to take a minimum of 10 
years." If you're still dubious, your 
Pontiac liealer has a device that will 
tell if your canister is leaking. 

Big head 

/ (nfp)u'f I'm proud of myself, hut 
maybe nty experience mill help for- 
tify f/ne arnfldenc^ of others and help 
them save money, so here ffocs: 

The car is a 1^70 Dodye Dart udih 
2S5‘CU,-in. enyine nnd Holley I9S0 
carbiiretitr. The problem is an cnyinc 
that Huddenly stalled l'^pOH heiny 
restarted would idle tto rapidly that 
it was necessary to keep my riyht 
foot on the rtrccjfcnifrjr and my left 
foot on the brake so I couhl drirc 
in fraffic. No amount of fast-idle 
screw udjuetment, eccn way beyond 
the specified settiny, wouhl rettirn 
the kite to normal. 

f the fuel-pump delivery 

by diuconncctitiif the fuel line at the 
carburetor and crankittff the eUifine, 
iettiiiff yae /fore into a jar, .Aiihouyh 
f didn't hove any fancy delivery 
ineteVH, / decided that delivery ira* 
fiormai. because it looked okay. At 
the same time, 1 was able to eJCOrauie 
fuel to eee if it icas rOHrorttiwated 
H'lffi rr.iflier or dirt. It wasn't. 

So I mrefnlly disassembled and m* 
spected the carburetor, payinf/ spe- 
cial attention (o ike float nnit^ I 



found crcrirffriHjT/ order until I 
removed the main jet f rom the meter- 
iny block, and there I found the 
trouble — a smalt dab of sludye on 
the tip of the jet. I carefully touched 
this with a toothpick, and it catne 
out easily. 

Since I don't have compressed air„ 
I cleaned parts by pouring gasotine 
oocr fJrent — .'(Owref/rinf/ / wouldfit 
tfdvise be d(rHe except, with extreme 
rare and outdoors, f reassembled ev- 
erythiny and started the engine. If 
ran perfectly, cnef if fias been run- 
nbtg that way ever since. Of course, 
{ wouldn"t suggest chcckluff behind 
the main carburetor jet whenever an 
engine stalls, but I thought you'd like 
to know to fvhat lengths an ** unpro- 
fessional" raw go to save his auto 
dollar in this day of recession-infla- 
tion bind, — {jtChb St„ Pierre, Pasa- 
dena, Md. 

It takes patience and acrutlnyt 
Gene, but you are right. Many car 
owners are scared aw-ay from jobs 
they can do themselves because they 
look too tough. Your experience 
should help allay some fears. Thanks. 

Smoky Subaru 

My 1974 Subaru sucks oil into the 
air cleaner from brenther hoses lead- 
ing to ra/ye rtJiYJw, Tf^fVe to 

rlog the air filter and also rauses 
ocmflifniaf c/owds of blue smoke from 
the fra if pipe. The dealer fells me this 
is HO problem — "They all do if." but 
it doesn't ecetti. right. Any solution? 
-^Dnn Avery, Cataldo, Idaho, 

No, Dan — no solution. Oil accumu- 
lates in the air cleaner because this 
fs the Way the emission-contnjl sys- 
tem functioriH, For thm reason Sub- 
aru recommends air-cleaner service 
every 2000 miles. You may bear of a 
crankcase relief ventilation kit of- 
fered by an independent company 
that’s supposed to alleviate the con- 
dition, but its use is not recom- 
mended because it may upset the 
emission balance. 

Headlight hijinks 

The headlights of my I9?S Cheiwohi 
Monte Carlo work only at times. PU 
iu^'n ihom raw. and they will work. 
I'll inrw fhem o0^ but when I go to 
turn thtyn on they won^t work. 

Dash (i?id parking lights function at 
iPfmso Wrn to paeu 32) 
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Warnin^f: Tha Surgeon General Has Qeiarinired 
That Cigarette Smoldng Is Dangarous toT'Our Health. 



These 7-power, 35 mm 
Bushnell binoculars aro yours 
with free 8 &W coupon Sr the 
vafuable extra on every pack 
of Raleigh. 

To see over 1000 gifts, 
write for your free Gilt 
Catalog: Box 12. Louisville. 
Ky, 40201. 



Filler KirtgsL 16 mg, "lar 1 ,0 mg, mcmine; Longs, 17 mg, "laF.'" 1 .1 mg, nicoiine, av. per dgafEite, FTC Report Oci, '74 







CAR CLINIC 

fCofjtfnoerf iTjioffii page 3PJ 

<ill timea. / have replaced the on-v0 
sufitch, and checked the headlight 
ff round ccnnectwnjs, finfe cormectian^ 
and master piufj- hio relief* f’m 
skittish a&fjui going anytehere at 
night for fear of getting stuck in 
the dark. Help. — Larry W. Bruce, 
Portland, Ore. 

I'll bet you didn't check the dim- 
mer BW^itch, because I suspect it ie 
the source of your trouble. It may 
have a loose connection causing a 
break in the circuity and thus inter- 
mittent operation^ or the switch it- 
self may be malfunctioning. So re- 
move the switch from the floorbfmrd 
for tightening of connections or re- 
placement. 

To hounds, agoin 

/ own a Iff?4 Audi Pox plagued by 



SQ Healing bmkeSy so / read 
interest your co nun ent regarding 
neui brake pads in the Oct. '74 Car 
Clinic, hly dealer knows nothing 
about this. The Porsche‘Audi region- 
al representative tells us the com- 
pany is ^Uvorking on the problem 
but no corrective moditicatitms have 
been found yet. No vne knows tiny- 
ihing n^finf ncic brake pads. Can 
you give tne additional information? 
^^kester R. Hoatson, Fethesda, Md* 
Sure. Tell everyone tq order part 
No* 8236^^3151 A. Are they in for a. 
surprise 1 

SERVICE TIPS 

M Chryi^er Corp. reports you can use ra- 
dial-ply tires On a Valiant Or Dart it you 
have a recently Issued rrent-sway-bar kit 
(part No. 3379243) Installed. 

■ Ford Motor Co. haa issued an advisory 
concerning aynthalfc rrolor qil. 4jiy pll 



lhal: meets Ford specification ESE- 

M2C101-C "la accepiable for use in Ford 
Molor cars and trucks." Warranty cover- 
age will not: be aftected If the oil meets 
I hi 3 specific all on ahid oil-change intervals 
in vehicle owner's rranuaFs era follqwedr 
However, in an obvious reference to men- 
ufaciurers of aynlhebc ofl h is stressed 
that "II is Ihe responsibility of the manu- 
facturer Or marketer of the engine oil to 
insure that his product meets our specl- 
fJcalton." 

■ Chevrolet advises owners of 197& 
Monie Carlos not to tamper with routing of 
the battery's positive cable. Correct rout- 
ing of cable ia ttirougb the loop lormed by 
Ihe fuel feed and vapor reiurn line, ^ ft 



GOT A PROBLEM WITH YOUR CART 

Josi diii Mofi fiCoot ft. Send your tjuMfhn 
To rhe Car Cfirtic, Popuiar hfacntriics. 224 
Wpsr 57ia SI, Wew York. W.Y. #{J0TS. mils 
isitBrs rjfifinol tw Mnswtfod trrdividuauy, 
proo/ama rrr#( are of ganofui inlartat wiii 
bo pubUobod in tt\o coiomfl, 



Some more good ttiings you should know about Hondi 




Moot the Honda Power Products* They alt give you 
famous Hondo four- stroke dependability and rugged ness. 
And they eliminate the mess of mixing oil and gas. 

Honda F>28 Tiller. Chums up a whole garden plot in 
minutes. Tines cut a swath from 13 lo 37 inches. Fully ad- 
justable handles also fold for easy carrying or storage. Dur- 
ing wintet: use the optional snowblower to clear your way. 
Honda Portable Generators. Take electric power 
wherever you go. Honda generators shown here provide 
400 to 2.500 watts AC output: 12 to 24 volts DC output 
Dependable power for lighting, operating tools, or charg- 
ing batteries. Use one on your boat, camper or job site. 



Honda B-75 Kl Outboard Motor. Easy- starting. 

Quiet. Water-cooled. Twin -cylinder with 7.5 hp Terrific 
troller Comes in two shaft lengths to fit your needs. 
Honda General Purpose Engines. Versatile 4.5 hp 
engines provide power for running pumps, compressors, 
lawn mowers, belt conveyors, generators., you name it. 
Precision -built. Available with either 1.800 or 3,600 rpm 
shaft speed 

See Honda Power Producta at most Honda dealers. 
Look in your Yellow Pages ... or call us collect at {2 13) 
369-1291 for the name 
of your nearby dealer. 

Rower Products 



F*.; gerlonriKu^ 



-3icj n LT wonlfc.Ll.dwi ihdl 'he owr.«': ftatiufll In? priftr to op^Mliofi -.1 ij:n'l ' numhera indicB’e modBl 








McCulloch 






How to save 
up to *325 
with a McCulloch Chain Saw 



Save up to $90 or more a 
cord on firewood! When 
yo j cut your own firewood with 
your McCulloch you make big 
savings. And at most national 
forests you can cut fallen trees 
free, or for a nominal charge. 

For Information, call your local 
U-$. Government Forest Service 
Office; or Inquire from Slate 
Foresters, 

County 
Extension 
Agents or 
County or 
City 

Foresters. 

Save up to $75 on 
pruniltf^! pruning, limbing, 
brush-clearing, storm damage 
clean up — all those Jobs you've 
had to pay others to do — can 
be done quickly and easily with 
your super lightweight McCulloch. 








Save up to $75 on patio 
furtlitm*c! why pay high prices 
for redwood tables and benches, 
umbrella tables, other outdoor 
furniture, when 
ir&so easy 
to build your 
own with a 
McCulloch? 



Join McruUoch's Beat- 
the-Crunch Bunch now! 

Get the best deal in town on the 
finest saws around al your 
McCulloch Dealer. He's in the 
Yellow Pages under “Saws". 



Save up to 
$85 on fuel 
bills! Cut 
rising fuel 
costs by using your McCuJIoch- 
cut firewood to help 
heal your house. Get 
25% more heat from 
your wood by cutting 
now and drying for fall use. 



Mac 10-10 Automatic, 

Mo wonder over 
1 million farm- 
ers, pros and 
weekend wood- 
cutters swear by 



our 10 Series 



Mini Mac 25, Longest bar 
( 12 “) in its price class, for 
easier, more professional cut- 
ting. Super light weight makes 
cutting easy and fun. Automatic 
oiling provides longer bar and 
chain life. And you really beat 
the crunchen price— a Mini Mac 
costs 330 less today than four 
years ago! $^ 0995 - 



M 

IVTcCULLOCH 

CORPORATION 



saws — iheyYe easy-lo-handle, 
easy to work with, rugged and 
dependable. FrofessiO'nal 
features include full 1 G" bar, big 
3.3 cu. in. engine, automatic 
bar and chain oiling. S209,SS‘ 

*MinufaCturer's luggestecf ftjt price 



Loa Angered, C.arircirniA900!}9 








ihf unil h'i]:| ciiihtf np^rt 
quicklv nnd f<»r slnragif. 

B66 CUT1IP& with ron^ 

detiM?rs, for o|iiLiiuiiiii liiihl dkiribu- 
[Ion whh ni^j^ lo or sLL'kich 

lu lULti L'OlldClI^- 
in [0 ntriich iht: 

2 '-4 '^fofinrtl {>|:?tl- 
c-Ti] rw(nirpnwirt. 

Or 3cl ih« op' 
tEaral di r hTa>c 
Color hcnd rind 

dial in Ihc CKAf [ lilirritIcHT ncirdfe'il lur 
eoior or va rlabk<tvOErrii;i prim iny. 

iicniiibly a:& ll!% dc^iyiiiNj. 
and for c\en flreat^r savi^1tr^^ dierp'ii 
iitir'T'w(>'lr='nsOiufirf(w'2' k^^ici^urirc 
arid 35 111 in for' 
mam. 

Write lor Htcr' 
atiire (o Oiiveya 

Miirketli>q Co., 

Inc.. Wnodulrte. 

N.Y, H377, In 
Criiifidii. Her key Photo 
(Canada) Ud., Ontiiiio, 



SLiQiliC; iFflQMT Mhri 



Omega Pro-Lab B66 

The last ¥»of d in mediijm-forniat enlargers. 



For &Keer eaie of operation^ 
RHj no photo enlarger ^urpa&i,e!i 
BQ On>cfta’« Pto- 
Lab B66 kir 

35in in Bod 

^ 2! ■l*’'oi!Uritii'«. 

The liprtng' 
loaded nega- 
tive coTTler 
apenj Ui'ide 

when you lift the Idinplvounio. leitlng 
you advance negatlveii wIMwiil dh- 
lurblng [heir alignment. The lamp- 
house riMembly 
Is coiiiilerbal- 
riiicL'd lor smooth, 
easy iuovemei>t. 

And a sliding 
panel allows itv 
slant access to 
the tamp.LOiv 

derisers and filler drawer. The 
rigid, Indlnird girder keeps 
neg D 1 1 ue a n d baseboard 
p e rfect ly a I Ig ned , 
and leaves max- 
imum room to 
center your easel. 



f 
1, 
1 



The CreMetl Nenne in Yuur DurliFDum. 




YbuU be surprised what you can iMiy 
for under $100.0r S200.0r over $1|000. 
In fac^youd be startled. 



pf0,i'0y'll find dial Konka aulomatics 
offer you more features for the money 
than any other cameras at their price- 
For lhat happily startlinj^expcriesi-ce. 
see the Konifa system at your 
Konka dealer. Or write 
for literature to: 

Koniea Camera. 

Woodside. N-V. 



From under SlOO 



CO over Sl.tKJC. 



Konka is the world s most exjierii* 
enced maker dF aulomatic cameras. 

,^nd w't malic them so every pholojc- 
mpher ran ifnjov (heir ad^'anlajjes. Which 
is w hy Our prices raitiiie from a^ul S \ 00 
for a tompact C35, (o over Sl.CKM for 
the Au(orefleit-T with varifocal lens. 

Whether you’re just be^inEim^ with 
35mm phneosfaphy, or yau'rie an oEd 



The Kbnka 
/bitomatio. 



PHOTO HINTS 

FROM READERS 




For unforge liable filter facloris 

trouble remembering filter 
factors for a staclk of filters? Mark 
therri permanently on two a-iden of (ike 
filter rim, ISO" apart, using a haml 
scriber or electric engraver . — -Joseph 
Sto^et, HnntuviUe. 




Easy chest pod 

To make this compact chest pod„ 
almost aa steady as a tripod, you 
need only a narrow leather strap 
about 36 inches longt a small piece 
of kathei' 2\^ x 31^ inches, and 
a piece of ^y4-inch rod, 12 to 15 
inches long xvith a ^4'20 thread 
on one end. Bunch the leather into 
a Jacket to take one end of the rod, 
and cut slots in it for the strap. 
Y'ou can screw the other end of 
the rod into the camera directly (in 
which case, add retaining nuts ao 
the rod won't screw too far into 
the camera K or through a ball- joint 
tripod head, which allows fxith 
vertical and horizontal shuts. — Lome 
C. Bunnhter, Sartim, Ont. 
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GRAVELY 
gets the best of the 
world’b worst lawn 














OB 









with power and ruggedness that mean 
years of reliable per%rmance fbr you. 



attachments^ With all*gear drive, plenty 
of power, and the tough construction to 
take a test like this in stride, imagine the 
years of reliable performance yon can eJt' 
pect in everyday use. 

Write for qur free catalog or see your 
dealer and let him show you how Gravely 
can get the best of your lawn, garden, and 
snow removal chores , . . even if ihcy'rc 
the world’s worst f 

S-sptrii rraatittissi-ottslvfj SW-ie/its rMiftg tract&rt 
rigJit speed for anyjpit from mph iilting (ir 

bhwitig crevt lo ffVi mph tefi'itei'homt trani^rf 
speed. P^ositive control without fiuid drive ''*s\irging" 
or power no behs to iiip or break. 



tnstani for word^neutrabre verse. Detachable 
satky oUocHmtfti T(rr COttrerttbfe 
itii yott ww/fr or ride. 



If you think you have a problem lawn, 
how about this neglected Georgia man- 
sion? To us* it looked like the world's 
worst lawn, a challenge to any lawn and 
garden tractor^ 

Dut Gravely was up to h. Knee-high 
grass, weeds, undergrowth, 
rough terrain, nothing 
stopped these rugged 
tractors and their mowing 



B GRAVELY 

A OJVISIOM OF CLARKE OlUVELY CORPOftATiON 

4305 Gravely Lane, ClemTnons, N,C^ 2701 Z 






Jack Terry knows exactly where 
he’s going. Thanks to ICS. 



(ATftUESTORY) 



Ai age 27. Jack Terry' doesn't have it made 

yet. 

Blu he knciv%'S where he's going. AjiJ he's 
on his way, 

jack jumi-’ied from hegirmer draftsman to 
Highway Engineer, first level. 

At almost twice the pay 

“That took five promotions’/ Jack told us. 
*‘BiJt my ICS training was a real help in passing 
each promotion examination. 

"I rcilly like my work and 1 know there are 
other promotioris [can get Because people juit 
seem to need more roads. And there aren’t that 
nuny good higliway engineers around? 

The right combination for success 

Jack has the right combination for success. 
He's in a grow'ing field. And he has good train- 
ing for it. 

You could, too. 

Especial] y ifyoiiVe interested in one of the 
fast'growing careers where ICS concentrates its 
training. 

Like accounting. Engineering. Auto repair. 
Electrician. Air conditioning, etc. (Check your 
choice on card or coup on, J 

[deal way to leam 

As an ICS student, you study at home, on 
your own schedule. You waste no time traveling 
to and from class. And you never have to miss a 
paycheck. 

But you’re never alone. Skilled instructors 
arc always ready to help you. 

If you ever have any doubts or problems or 
just want to talk to your instructor, you can 



even, call ICS from any"where in the Continental 
United States, at any hour. Toll-free. 

ICS training works 

ICS has trained 8 , 500,000 people in the past 
MO years. 

Some of the top American corporations 
(including Ford, U.S. Steel, Mobile Alcoa, Pan 
Am, GE, Motorola and RCA) use ICS courses 
in their own training programs. Government 
agencies and unions have also approved ICS 
training. 

Free demomtratioti lesson 

If you want your job to give you more, 
(more money, more day-to-day satisfaction, and 
more future) send for a career guide booklet and 
free demonstration lesson. 

Remember, it^s your life. You might as well 
make the m 04 t of it , © t<?jt tes 

ICS 

J lYtl ^hou> you a ik'fU'T nwy tn iwrtt a 

! ICS InELTnjnQn;)] CQ^'I^spol1li4.‘nc4^ Scfioak ^ 

I StriiliitHi. 15515 XASixjl^ 1 

I IMk^jscs^'nJrtKik'Ft'rtC^rft-ripViflina-fkhL-iklci MiJ 1 

I Frt'L'IXnionstrjtion L-L'iion tor fliL' fi£'lii [ kiw cfieckcfd 1 

1| U-tim . I umk'riuni,i I am uniJi.-r CKt | 

□ .\ir Condirmning/ | 

Ettfriy tTJl ion | 

P FCC iifL-JisLng I 

P TV StT viL'illg I 

P EltYTTLinJcs 

□ ntat'cing I 

PlCStli^hSchod I 

DipJonu or I 

li;quivjli.-nr>' { 

I Q Q^c'dkEhTvFurSpcciJiELnfiikrTTiatioTiJf jge l6or LuidtT. | 

I I 

j Aetd/cii ! 



I I 

I Ti'ti'pboiJf Me). I 

I tjrudLjnirailrnDii3f5eTiiium,Pi.iiiif™rQrKrVKr from ICSOrwdan, I 
1^ Ld. In 9] e UuvmjCy A(ve., Hondiju, Hfwui | 

^PPPOVEDf'qfl T-RAINWCL APPKMD PUR fCDCRAiLY, 

MsftjjRtD Ll>r£.AeCflEftT£QfiY CrhAL hOML STuth tBuhtClL 



] □ En^irK.t:rmg 

] □ AJrliru-TrjUi'd Tijintng 

I □AuionwilvcMtvhjnici 

I n AriooLmtijip 

1 n Moh-J. I Jo[f [ 

i Mien^E-tnfn r 
I □ DuiLnt-E^ Abf>;ij;LTni:rit 

j □ Survf^mpe: Mi|>}iir^ 



A iFMfi rtfw ffihi' a /ur aJ pntif iu o h{^hu<ay 
lit-'idt-s{‘^mdJacl’T(’nyi^fL(ihCiiy Fto. tTftmij 
ihat/cciinj^. (Photo: 

tlFcarJ isniI&5mB, pJcjiBt tlllin thfCPMlKun isndin&i| i| «>■; ICS, Scmnlon. fcniiBylvania 








In jijlt I liw hwri no ip«i il lull 
n dillt rt«UKt>d Whachfwr Crown 
CiE vou MiMi . yoiH lamilr ii-ihl 
^ BnjOf Mr gtnirfliKmi lo oem* 



-^. SOLID WAiNUT 

" MANTEL 
CLOCK 
j KITS 

: '' k All tlDwh K>tl iri- Pr«(ri . 
^ ' Dullfd md Suddit'Grtlt 

— - flniiMd Hsrdww* ifi4 

. " " firtrlm » Solid firm 

~ II Diilt 1 W«itmlntl«r 

Qilwng A $iriL1H| firm 
M*-i*Mnli « tnlufin 4 JowHid Pliitarm EHorimati^i 



Sin4 ^Q( Idi BflouMul C9I01 
CiiflOlt lAd bcnm liLnrolvif on 
all our lini Kii$ ittolulirkg ClodSt. 
TiMat. Cun nsrAo. Rociiop Simh. 

ihclvEt ihri JkL<Bl»nit]. 



'fllPAWJ MAIi TODAVl 



CntiTrii 

P n rii nwii tn 'r aiphOD? . Ainhai 



- "’■15; 

tradit Cordi 
aipl^ppo. AlBhomi ActaplEd 



PQ Dinwn«t ^4! 

PlraifE land mo boAuhlut Full Ciilrir taiolnf plus 
fioivui Lr1eralur« «n «ir ^our Ima praduMi EiKlotnl it 
fiO( 10 onvir AandlmQ and pnidti 

iBliKB frrnU 
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SifltE 


, Zip 
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OA VISIT «ffl FAiRNigMdtrgftT 



□Iflf Cl fFICiA' FACTQflV PFIKFS ^ SATlSFACTlDFi GuAFiANTEf D 
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Life 



Two durable choices 
framMcCloskey 
make caring for wood 
an easy job. 

On a hDust, wood lOOkt tfiffific On a bwt, 
i[ adds class. The trouble is the weatlier. 
Wood rmj&t be protected. Lumber Life Wood 
Stains lor distinctive color and Man'O 
War Ultra Marine Varnish tar vibrant. cFear 
gtass, give that protection. 

Lumber LLFe otters a choice of 13 rustic 
colors j'^tl go an oasilY end penetrate 
deep into I he wood to enhance the tenture 

Mao'6 War covers with a clear £lpss 
linish thal brings out the natural beauly ol 
wood while protectir>E almost 

auythinfi the weal her tan do. 

Lumber Lite or Man'O War . . . color or 
clear. The choice is yours 



l^iladelphia. Ra. 
Los Angeles, Ca L 



HANDCRAFT 
AN HEIRIXlOH 



QUESTIOf^S ANSWERED BY W. CLYDE LAMMEY 



HOMEOWNERS’CLINIC 




Put torch to fireplace? 

Tpw. Jinve adviited ivhat seem-f fo iFirr 
a raitinr iaboriouSy messy method of 
cieatiiny soot from inside ti 
f\repl<ice f Homeowners" Clinic, pape 
20, *7-^}. Aithough f've 

tried it-t ii'onkin't the use of a pro- 
pane torch be rntfch simpler ^ foster 
and iKPi’^'i? effcctine? — Teen Berk- 
stead j fiayivardt Calif. 

Please accept my spec i at thiinka for 
raisini^ the question, UftiilK ^ torch 
would seem simpiert tsiater and more 
effective — except for the fire hfiaard. 
This ian*t to say that it ca,M"f be 
done, but there is real clanger of 
starting a chimney fire, which would 
be most difficult to control in a na- 
tural fireplace with a soot-coated 
flue. For this same reasoUi i've hesi- 
tated to suggest using a newspaper 
torch to aid in inducing a draft in a 
cold natural -fireplace flue — the same 
hazard exists. Even in chimneys in 
good repair, the heat of a soot fire 
is of dangerouft intensity; stick to 
the elbow grease instead of taking 
chances. 

How much Insulation? 

/ have S-in. insuiating batts in my 
attic ^ and Tm toid J can rednee heat- 
ing casts by itddinff more befctre next 
heating season* Bitt no one Tve con- 
sulted agrees on how ■ntuch additifinnl 
insulation or -takat kind / need* Can 
pou advi.sef — M.L. Gordon, SaginoiO, 
Mich. 

Assuming that the existing insu- 
lating batta are between attic-floor 
Joists and not between the roof raft- 
ers, T think you might add S'/^-in. 
batta of the unfaced R-11 type, as 
generally specified. This is usually 
enough insulation for attics that are 
tight — with no leaks of 

warm air from below^ as from poor- 
ly fitted access trapdoors or fold-up 
stairs. With blown-in types of insu- 
lating material you could increase 
depth to 7 or even 8 in^j, but this 
depth ia not normally justified, ex- 
cept possibly in a more extreme 
climate. 

Smaller, not weaker 

// / plant niiniatnre or dtvarf roses 
this spring, will ihe-jf live through 
the next winter in this climate? I'm 
told they wiU — UMd aFso that they 
won't. Who's right? — J. Bdtmrdson, 
Carbondale, HL 



Your “will-live"" advisors should 
be right. Dwarf, or ffliriiiature, roses 
are normally hardy if cared fur prop- 
erly during the growing season. Sup- 
ply them with adequate water and 
plant food, and protect them from 
winter kill just as you w^ould the 
other varieties. 

One-way lamp 

Please fell Me how to make my three- 
ff.-aj/ fi\r//ii' three waps. Hereto- 

fore it's tvorked okay. But noil' the 
hidb lights onty once, on the sec- 
ond click of the sivitch. I did notice 
that the old htdb seemed to mtek, 
did not turn out freely.— Mrs* Ted 
Willis, Tacoma, 

In turning out the old bulb, you 
may have bent or othenvise damaged 
the center contact in the socket. 
First, di.'jconnecf the lamp cord f rnm 
the outlet* Then remove the bulb and 
examine the center contact in the 
socket. If it is bent out of position 
or twisted, straighten it with pliers 
or a screwdriver and bend it back 
to the central iKJsition. 'The contact 
is delicate — be careful not to break 
it. Reassembled, the lamp should 
again light properly, on all three 
power levels. 

Lagserew those steps 

Afp basement stair treads are loose 
and even large nails no longer hold 
them, although the stringers seem 
to be strong, shuiving no sign of rot- 
ting. How can I anchor the treads 
so they no longer tilt and- squeak ? — 
Roger fimyth, Lansing, Mich, 

Lagserew^s will usually hold w'here 
nails w^onH. Drill and counterbore 
for ^4 or 5/lG-in. lagacrews at the 
center of each tread, making sure 
that the pilot holes are undersize so 
that the screw threads will take 
snugly. Use n suitable washer on 
each screw. Draw the screws down 
tight but not too tight, or you may 
strip the thread they cut in the 
w'ood. * * * 



Do you a htuns mafotBoance or fspair 
problem? Send il to HomeovhrnBtB Cfhie, Pop^ 
ut&r MdohBiiics. 22i West 57(Ai Si., New fofH, 
f4.y. J0019. Leitefs CBnnoi an'^wered Indi* 
vidueUy. but problems of wide interest wHi be 
In Jbfs column . For more homo ro- 
pair end maintenance help, g&f Phf'$ Horne 
Cars Guide, £4.45 po^Cpaj't/. Sarre^ orders lo PM, 
Dept. HE5, Sox WU, New Vorfr. N.Y. tOOf&. 
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Warning; The Sitrpnn General Has Determined 
That Cigaraiie Smoking h Dangemus toYour Haaltli. 



sh taste? 
up to KCDL, 



extra coolness 



0.?mg,nkoHne 
Now, lowered tor KQDL Mllds 



C TCe 



Miltte, 14 mg/'iarrOJ mg. riic&iinei Kmp 4 longs, 17 mg. 
"lar,'* 1 .3 mg. nitonne, aw. per dgafsiti FTC Rbewfi Oct/74 





PM PRODUCT TEST 



T oro’s electric mower: 
Cordless, quiet, compact 



E lectric mowera have lonp been 
Hpnealinf;r for their eaHy 
injf £inJ quiet operation, but until re- 
cently you had, to sJraf? around a long 
jwwer cord and hope you wouldn't 
slice through it. Now battery-pow- 
ered cordless rotaries are here — and 
handy. One of the latest is Toro's Ifi- 
inch, 65-pound, sleekly designed 
"Carefree Electric." Besides its soft 
purr* it"a loaded with conveniertte 
and safety features: You can plug 
it in for overnight rechariring with- 
out removing the battery. Us folding 
handle perTnits compact storage. Cut- 
ting height ia adjustable to four posi- 
tions. A squeeze switch on the handle 
must be held closed to keep it run- 
ning; let go and it instantly stops. 
It also must be started with a key 
switch to make it kidproof, A deflec- 
tor shield blocks any debris the blade 
kicks out. 

What you don't get with a cord- 
less, of course, la self-propulsion (to 




FiJp-up cover perm kg, recharging withoul 
removing balteiy from the machine, Molor 
(right), smaEler than coflee can, la sur- 
prisingly powerful, spins blade ZZ50 rpm. 



conaerve power)— it's strictly a 
push-it-yourself deal. Cutting capa- 
city is 45 minutes per charge — 
enough for a lawn 70 by 100 feet. 
That's pretty good — ideal for stnall, 
fairly level yards. Price, Including 
charger, is about $170 (bagger op- 
tional). All in alk 've tried it and 
liked it. Toro Co., 8111 Lyndale A^'^e. 
S„ Minneapolis, Minn, 65420. 

— Jj'wt Lifttun and Dick D$m.petv»lff. 






t fi 

,. Makes Over $60 extra aWeeH 

In Own Sharpening Shop! 

Belsaw Sharp-All made 
me $3,500 last year just in spate 
time. Mow I'm going tuM 
It's gffiat yoLif own boss. 

Oi vie - 

Let Beisew prove 
YOU can do it, too! On 



our 



JOIN THESE SHARP-ALL 
MONEYMAKERS 

'Think the wprld af my Shurp- 
AIL Am grilHsiiij; $4,000 ■. yr^r 
On a pait-iimc bMu-” 

Ijia-ttnif Sttrtriram 
£. Syr*itn,tf yprl 

"There's ejccellem profii ia 
shirpenine ... we now do 
>bcut $500.00 a. rflCKil h.'' 

F-d Kntff, Jf. 

J#p*T(V* Fiondt 

^verPAC S^.OO pf) hour part 
time Pnd business gets better 
jLiJ (he lime." 



Hoy ^ 



30-DAY FREE TRIAL OFFER 

You risk rmtiiine bv accBptirvK tbJ^ oHer to 
see now epiily can turn your spare time 
into Bi£ Cash PrpliEs with your own Comolete 
SberpeniriJl SlIOp. No selKilj , . . Nd previous 
experience needed. Our lamauS Sbarp-AII and 
tridw-hOw instruclion seE you up to make 
SSCC. SSOO. 1700 a monlli CASH sharpening 
SAWS, KMIVES, SCISSORS. LAWNMOWERS, 
Shop and Garden looH . , .all Outtini. eUses. 

Send coupon for FREE facts on 
this money +ma king business. 
How well even finance you. 

Alo Obfigatian — rtfo Salesman Wifi Caff 

BELSAW SBARP-ALL CO. 
n&S Field eidi. Kansas Cilv, Ma. &4IH 






RUSH COUPON TODAY FOR FREE BOOK- 

BELSAW SHARP-ALL Ca.sn.ii.ld J>r» 

7fge Fitid BlEJt„Ki4iili City.Ue.64] 11 

Send detflU) ef FRC.E TfUftl OFFEA and Free epDli '^lilettme Sflcurlty'" 



Oame” 



Addrt&s 



SCiEe 



Nb obligation ... No saloBinan wHI call 




Smoothest off the 



Accept no 
substitutes 



the wall. Ones fast 
and hard to a smooth, 
white paintable finish. 
No unpleasant odor 
The painter’s favorite. 



Ip Ehe iBmlliar 
orange A blue- 
pack &ge wtierever 
palm ig gold 



JditiBjn-nk ^70^^ Ch.,:.4 ^D . Lds. 
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You Mt Le« oit the job CJietupa tWitt vi'ork pants and sldrts In a lough bknd of poT^esSer and cation, 

lee^JPCtail^. Ditto for those western twill fioot-Ciit^ flared! the young man is wearing. His famous blue chambray 
« ! wotit^ shirt Is 100% odton* The Xioc Compartyi Worh & Wnton 
,^‘Weiar OtviuDn!, 440^ Shawnee Missiim, JCansns 6420U 





No other small car is as wide as our F^oer 
So natiirally, you get an unusual amount of room. 
And since it's wider— and has a unique isolated 
suspension system— the Pacer gives you an incredibly smooth 
and stable ride. 

The Pacer has doors that are exceptionally wide. 
With a passenger door that's even wider than the driver's. 

So you can get in and out of the back that much easier 
(The Pacer also comes with AMC's proven 
&oylinder engine and a 22-gallon gas tank. Which means you 
get outstanding performance, excellent economy and long- 
distance driving range.) 

Last but by no means least, the AMC Pacer, the 
first wide small car, is covered by the wide coverage: 

AMC s exclusive BUYER PROTECTION PLAN™ 



AMC mCER 

The first wide small car. 











-7 

'ilifc:*' 
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Bell &Homll S^oob announces two ways to learn new skills 
in electronics wthout ever going todass orgiving up your job! 






Here are two fascinating home-learning 
adventures that say, “Don't envy the man with 
skills in electronics t,, become oneT 

Tf you had to drop everything and go off to school to leam new 
skills in dectronicsK there's a chance you might not do it. But Bell 
& Howell Schools^ excellent home training has already proved to 
tons of thoiLSftnds that you don’t have to drop anything. .*oxcopt 
the idea that classrooms are the only place you can learn! 

You tan keep your job, your paycheck and your way of life 
irhiie you're learning. Because these programs allow you to pick 
the training schedule that best fiLs in with your other activities. 
It's that convenient, 



You cover the full range 
of electronic fundamentals. 

Bui frmke no niisLake. This Iqam-at-horao program b not just 
alwjut 4-channel sound. It covers the full range of elec- 
Ironic fundamentals leading to underatanding audio 
technology. So when you finish k youll have the occu- 
pational BkQLs to become a full-service technieiiint with 
the ability to work on the full range of audio equip- 
ment such as tape recorders, cassette players, FM 
antennas, and commercial sound systems. Get com- 
plete information on thb unique program by checking 
I the appropriate box on the card— mail it today! 



J. AL’OIO/KLKCniONICS 

The first leam-at-home program including 
4^hannel technology. Explore this totally unique 
sound of the 70's as you experiment with testing 
equipment and build a sound center featuring 
Bell & Howell's superb quadraphonic equipment! t 

l/cam aiwul 4^haTine] sound— without a doubt the most impres- 
sive technical advancement in sound realism in years, A develpp- 
ment by which .separately-recorcft^d channels literally wrap a 
room in .sound. 

And now, tor the first time, you can also discover this latest 
achievemcnl in audio elt'ctronics with a fascinating leam-al-hunne 
program that explores the whole area of aurlio technology in- 
cluding 4-chann.fll sound reproduction. A program that could lead 
you in exciting new directions with professional skills and techni- 
cal know-how'. 

You actually build and experiment ’with Bell & 
Howell's hi^-performance 4^:harmel audio center 
. . . including amplifier and FMf FM-Stereo tuner 

Understanding today's audio technology requires practidal expe-^ 
rience with high caliber equipment. And with the Bell & Howell 
amplifier and tuner, you've got the technological tools you need to 
gain the knowledge and skills that could open up opportunities for 



you in the audio field. Of course, we cannot offer assurance of 
income opportunities. 

The sophisticated amplifier gives you the circuitry you need to 
eon<iucl the comprehensive experiments necessary to master 
audio technology. Like signal L racing low level circuits, trouble- 
shooting high power amplifier stages, and checking the operation 
of Lone control circuits. 

You'll investigate the technology behind this amplifier^ full 
logic. 4-channel decoder and learn how full logic decocling pro- 
duces outstanding front to back separation. 

The tuner you build has lioth superior performance specs and 
state-of-the-art features such asi all solid state, FET front end for 
si];ierior .sensitivity crystal IF filters for wide bandwidth, and a 
supifrior.'itereo multiplex circuit for excellent stereo separation. 



fCiUim-lit iAiMl apenheri avaklali-lc lU v.irft\. 





SintLiInLcHl TV FiJc[.uj‘L.V'ti?«t ]UltC«rn. 



II. HOME ENTERTAINMEM' 
PXECTRONICS 

(loin new skills in Home Enlerlaininent 
Electronics in an unusual leam-at-home 
program that includes the new generation 
color TV you build yourself! 

This is ih^ first projfnuTi uf its kind t^> imrlittie thv 
electroriics. And what l>ytUT ur more ii> k^am alxml 

it thsn to ai'tiialiy hiJild and dia^^naJ oulor TV employ iiiK 

di^Ui olootronurs? 

you'll into the distal k‘ithno]o|?y liebind all eloctronk' 
tuning and ckiitinel riuml}erH that a[>pear on the scineen. An on- 
screen digital clock that shows the time to Lho second. You'll also 
Kain a hettor unriorstandiriR of tho excoptional color clarity of tho 
Black Matrix picture Ud)c\ aji well a.s a working knowl^^t^ 
“state-of-the-arL" intoKrateti circuitr>' and the 100% solid-atate 
chassis. 

As you build this remarkable, liow' R^eneration color TV'', you'll 
not only leam how advanced inteRratod dneoitry w^orks, but how- 
to detect and troubleshoot problems m any area, 

Sound Rood? Then mail the poslaRe-paid card today for more 
details. 



Electro-Lab^ electronics training system. It Includt^ a special 
design console that enables you to a.sseml}le test circuiLs. A 
diRital multimeter for accurately measuriTiK' voltafTCi current 
and resistance. And a solid-slate "tricRered oscillctscope 

which wilt allow you to analyze the functioning of Liny inleRrateil 
circuits. PultinR these instruments toRelher witi Rive you oxtuv 
riertce in wirtriR, sulileriiiR and assembtinR, Then, further otIn 
youll u.se the lab efiuipmortt for experience in electronic ttstingf, 
troubleshootinR and circuit analyainR, 



Ufe try to give more personal attention 
than other leam-at-home programs. 




Both of these proRrams aro designed so that you can procwKl 
thi’oURh them smoothly, step by step. Ho'wever, should >'ou ever 
run into a nouRh spot, well lie there to help. VVhite many schools 
make you mail in your questions, we have a Tbll-FVee ^'hon^^ln 
Assi-stance Service for questions that can't wait. Bell & Howell 
S(‘h<.Kj!s Eli H(> holds 1 n- Person “I lelp Kt^^^s^£)ns'' 
in TjO major cities :ti 




Whichever program you choose, 
youHl get to build and experiment with 
your own electronics laboratory; 

■’Hands on” wxirkinR experience with the latest pqiiipment Ls the 
key to Bell & Howell Schools' home training. That's w^hy in l>oth 
proRrams we .start you 
off with a set of equip- 
ment called the Lab 
Starter Kit, im.doffinR a 
fu!ly-as.sombled volt-ohm 
meter designed to he] p 
you ex]:>erimenL with anti 
lK*ttor understand basic 
ckrlrftnic principles, Sq 
you don't just read about 
electnmic principles, you 
actually make them w^ork 
Next, in step-by-step 
ffLshturi;, .vi.Hi'll a,sscmble 
Bell & llowcll's exclusive 



various times tbrouRhout the year. There you can talk shop with 
your instructors and fellow students and receive additional 
assistance. 

Get details on one nr lioth of Doll fi: HoW'ell Schools' home- 
leaminR adventures , . , 

Mail the postage-paid card today 
for more informiitlon! 

Tkken for vocatiomil purposes, the.sc* proRrams are approved by 
the state approval agency for Veterans' ^nefifi. 

“EkH'tr(i-L[iK>-'“ Jh- ji rpifhLiTii-f] iniHicniiLrIi «f 
t;l)p 1-U,‘|] ft Howl-'II Cuifluanj'. 

74-D 

If card is missing, write: 

An Efectronfci Home Siutly Scf^ctot 

oeVRV insnruTt oFTECHnaijaGY 

OhC of ftC 

BEa E, hdujeu Schools 

4141 Belmonl, Chicago, Illinois 60&41 
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BY ROBERT LUNtD 



The small Cadillac is here 

The Cadilliic Motor Car Div. of Gen- 
eral Motors has let the Cad out of 
the baff at last. See page 105 for our 
test drive of the new? SevlUe. 

New Fours from GM and Ford 

GM and Ford are developing new 
four^cylinder engines that ean be 
used as "switch-hitters.” Swdtch-hit- 
ters because they could be uwd either 
in existing: small cars or in smaller- 
yet cars planned for '77 and '73. The 
Ford product may be mit in a ’7G car. 

More Pacers on the way 

It will he three to four years before 
GM and Ford come up with cars to 
compete with American Motors' 
Pacer — smaller on the outside, room- 
ier on the inside. Smaller cars com- 
ing from the Big Two next year and 
in 1077 will be scaled down in total 
packftKCt That means less room on 
the inside, unlike Pacer which haa 
an much interior room as most inter- 
mediateSn The GM and Ford Pacer- 
type cars whll not be ready before 
ig7(( or 1930. 

Meanwhile, AMC ia working on a 
four-door Pacer. But four-door what 7 
Car, wagon or both? 

Army seeking dual4uel cars 

Can an automobile engine be de- 
signed to ijjierate on more than one 
tyi>e of fuel — gasoline plus another 
fuel that does not have a petroleum 
base — without making mechanical 
modification of the engine in switch- 
ing from one fuel ttj the other? It^H 
an intriguing concept and at least 
one "automaker” is experimenting 
with the idea. That is the Army, 
which has a vehicle research and de- 
velopment center in Warren, Mich., 
just outside Detroit. The Army has 
placed contracts with suppliers to 
develop dual-fuel engines for mili- 
tary vehicles. 

Toss-Up: plastic or $t@ol? 

Carmakers are confronted with a a|x- 
half-a-dozen of another situ- 
ation on whether to use steel or pla:^- 
tic for bumpers. Moat current cars 
use steeU although GM produces a 
few cars with plastic bumpers. The 
government has decided the steel 



bumper capable of absorbing a ii-mph 
impact without damage isn't worth 
the price. The government is talking 
about reducing the impact protection 
to 2.5 mph and specifying plastic. 
This presents problems. 

The price of plastic has gone up 
so much in recent months that It 
costa aa much or more than steel. 
The car buyer would pay more money 
for less protection. The redeeming 
feature of plastic is that it weighs 
less than steel, Engineera estimate 
they could save something like B& 
to 100 pounds by going to plastic. 
Less Weight means better gas mile- 
age. The mathematics get pretty in- 
volved. Would the car owner save 
enough on gas to offset a price in- 
crease on the car to pay for the 
plastic bumper? An inferior bumper 
at that? The right hand gives and 
the left hand takes aw^ay. 

Leaner look for Ford line® 

Speaking of saving w'dght, Ford 
hopes to bring the average weight 
of its tars down to 3000 to 3500 
pounds by 1980. That would be 1500 
pounds less than today's 4500 to 5000- 
jjounders. Where Ford's goal is to 
trim 1500 pounds over five years, 
GM's target ia to hjse 1000 i>ounds 
over three years. 

Chrysler'® rust fighter 

One of the most worthwhile improve- 
ments on Chrysler's '7G cars will be 
hidden away where you can’t see it. 
The company is ex|jerimenting w-ith 
a process that paints and rustproofs 
in one operation. At this stage, the 
process can only be used on con- 
cealed parts because the finish coat 
isn't very attractive to the eye. 

Bargains still abaurtd an "75s 

Don't feel bad if you missed out on 
buying a new automobile when the 
tar companie:^ were pushing their 
cash rebate programs. You will still 
he able to get a good deal on a '75 
car the rest of this model year. 

Mf)st automakers and most deal- 
ers will continue to offer some sort 
of discount-olT-list-prSee incentive Ui 
get you to sign for a new' cur during^ 
the rest of the model run. They may 
not use the word rebate, but that's 
what it will amount to. 




Although the auto companies have 
worked their w'ay out from under the 
massive inventories of unsold cars 
they carried last winter^ Detroit isn't 
out of the woods yet. There are atill 
a lot of parte and subasaemblies that 
were produced before the cutbacks in 
car productitm. Some of the tiarta 
can be uaed on the '7G cars, but 
much of the material can't be car- 
ried over except for replacement pur- 
poses. It has to be used on the '75s. 

This is one reason automakers are 
talking about bringing out the '7G 
cars later than usual. So if you want 
a ’75t there will be plenty of time to 
shop for a bargain between now and 
the new models. 

Fat cars* fat prices 

The auto companies are running 
scared as a result of the decline in 
car sales and that may not be all 
bad. Detroit is being forced to do 
some original thinking about how 
cars are priced. This could mean a 
break— lower price*— for _ a lot of 
people in future years. 

Cars used to sell for about $1 a 
pouncL They now .gell for so met hi tig 
like ^1,80 to $2 a pound. But you 
don't get a break on the per-ix>und 
price if you buy a Pintu or Vega in- 
stead of a Idncoln or Cadillac, Ham- 
burger or New York strip, you still 
|jay the same on a per-pound basis. 

Some Detroit thinkers suggest this 
arrangement shtiuld be changed. The 
fat cars should carry fatter price* 
and the smaller cars should carry 
smaller prices. Something like the 
progressive income tax — the higher 
y{3ur income, the higher your tax. 

Would this approach kill the big, 
luxury ears? Would everybody want 
a STnall, light car? High prices 
haven’t hurt the luxury cars so far. 
The '75 models of the big cars are 
selling at about the same rate as 
last year, without rebates, despite 
the high co.«it of gasoline, despite 
tight money for financing a car, de- 
spite high maintenance costs. 

Automobile dealer.* say It's easier 
to sell a $12,000 Eldorado or Mark 
IV than it is to sell a $5500 Vega or 
Pinto. However, Detroit wants to 
turn that around, increase sales of 
the bread-and-butter cara, and a 
change in the per-pound price may 
be the way tcj do it. * * * 
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Warning : The Surgeon General Has Demmlned 
That Cigarette Smoking Is Dangerous to Your Healih. 



Start fresh with Belair. 

Just the right touch of menthol. 



r 







Travel free and easy with this nylon 
weather- proofed Coleman day 
pack with zippered pouch and 
2 side pockets. Yours for free 
B&W coupons, the valuable 
extra on every pack of Belair. 

To see over lOOO gifts, write 
for your free Gift Catalog: 

Box 12, Louisville, Ky. 40201, 










Kings, 15 mg. 'Tar" 1 .1 mg. ncoiino; langs, 17 mg, “larj 
1 .2 mg, nicotine, aw. pec cigaretie. FTC Report Oct, 74 



ALL OUTDOORS 



WITH BELL McKEOWN 



FiJm fads 

Everyone already has hi a mind pretty 
well made up about hunting, but 
anyone who ia willing to look at both 
aides of a question will get a great 
deal from the new Aim called A 
Queaiion of' Hunting. Produced with* 
out any product plugs by Larry Madi- 
eon Produetiona at the request and 
afioiiaorship of Remington Arms, it'a 
about aa etraighlforward as you can 
get in stating why acme i>eople just 
hate the sport and othei's like it very 
much. 

Carefully researched and striking* 
ly photographed, it shows how, as 
the country expands and open ranges 
for wild animals diminish, we can 
either do aomething about wildlife 
management or do nothing^ deplore 
the reaultsj and aimply ho]>e for the 
beat. 

The 28-minute film is available free 
from Modern Talking Picture Ser^ 
vice, 2323 New Hyde Park Rd., New 
Hyde Park, N,Y. 11040, for ahowings 
by groups and TV stations. Anyone 
willing to test prejudices against 
documented facts may And he owes 
Remington a vote of thanks. 

In time for next year's Bicenlen- 
nial, a new movie from Mercury 
Motors called Horborx uf A nicrica 
features historic and (iicturesque 
porta along the eastern seaboard. It 
la available on free loan from Tele- 
film Ltd., Box 700, Horaosassa 
Spring.s, Fla, 32G4T, 

Railroads revisited 

When Teddy Roosevelt and other 
great sportsmen of TO years ago set 
off for an outing in the wilds, they 
headed there by train. The luggage 
racks and baggage car could handle 
almost any amount of duffel you 
wanted to bring along, from favorite 
saddle to overaiie fishing rods. No 
complications if your gun cases 
packed a brace of shotguns,, carbine 
and pearl- handled six-shooters — but 
iust don't try casually carrying those 
5 rearms and bulky gear aboard any 
scheduled airline today. 

Flying ia certainly the fast way to 
travel now with minimum gear, but 
we decided recently to try a teat-run 
again over the rails, Amtrak had 
been advertising its "no-strain trip 
by train.^' When we needed to get 
from New York to southern Florida 



with u lot of equipment early this 
spring for buiit-testing reports, this 
seemed like a good time for compari- 
with tar travel (abfjut three 
dayaK bus (about 20 hours L or fly- 
ing (two and a half hours). The 
train takes around 25 hours or more. 
Coach fare of about $100 in a plane 
is approximately $30 more than the 
train, $40 abwe a bus one way. 

Today's train travel, it luma out+ 
is well suited to today's aelf-sulhdent 
outdoorBTTian, The knapsack with 
your camera, toilet kit and towel can 
also hold rations and candy bars foi" 
emergencies xvhen the lounge car 
runs out of sandwiches — a regular 
occurrence^ we learned. It also helps 
w^hen three hours gets too long to 
wait in line for the dining car, 
though one hour is more likely. Also, 
carry a bag’s worth of smal] change i 
the trainmen don’t, and would rather 
keep the difference. Credit cards are 
supposed to be \velconie in the dining 
car but, like so rnsiny places now that 
advertise them, are not. 

If the heating system breaks^ you 
can make good use of j'our down 
jacket or sleeping bag; if the air- 
conditioning gives up as it some- 
times dues, the windows w'on’t ojien 
but at least you don't get coate<J with 
the soot of old-time locomotivea. Yet 
a long trip can be less tiresome and 




Waferp^oof backpack oi rigid plastic, 
Ree-Pac from Anzen Products can be 
adapled for canoeing, cycling, picnicking 
and for carrying diving or p holographic 
equipmeni. Price is about $30. 



fiuster than driving your own car, 
and Amtrak has arrangements to 
reserve a car at discount on arrival. 

Consider today's train travel as a 
scimewhat restful but adventurous 
way to go w'ith a lot of gear along 
and you won't be disappointed. 

Best badges 

After completing work for the 10 
merit budges that are required, the 
next three subjects that were most 
popular with Boy Scouts last year 
as voluntary selections were Home 
Repairs, Canoeing and Fishing. Re- 
cent Scout records show over 50,000 
Ashing badges awarded in a year,^ 
and a growth rate of about 20 i>er- 
eent in fishing's i>opularity among 
the 123 merit budge skills and arts 
available. 

Better water 

With cities^ towns, housing devdop- 
menU, vacation homes, industrieSt 
farms, Navy ships and commercial 
vessels all fouling up our waters, it 
svas only natural, perhaps, that re- 
creational boating shotild be chosen 
as an easy target for blame. Strict 
recent rulings outlawed the use of 
fiow-through marine toilets on plea- 
sure boats, and all craft with a 
"head" installed had to have a hold- 
ing tank and, hopefully, some place 
to pump it out. 

Now, it appears,^ the Coast Guard 
and the Federal Environmental pro- 
tection Agency have come to more 
reasonable condusions. Approved 
flow-th rough treatment devices, as 
an alternative, apparently will finally 
be accepted. That .seems to mean that 
[deasure boats that now have flow- 
thrijugh heads have an option of in- 
stalling treatment devicea or holding 
tanks over the nest three years* and 
new boats being constructed may also 
have a choice, 

Effluent treatment devices have 
been found to be ao efficient that, in 
a few years, our polluted waters will 
have to be blamed on more basic 
[rauses. 

Black-powder bonus 

Another example of correcting oner- 
ous legislation came several months 
ago when laws were revised to allow 
muzzle-loader fans to purchase up 

(PSCSS& tuin fo pane 54} 
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Delco Shock Absoihers. 

If YOU know vidiat they have to do, 
you know why we build them like this. 




With things like mdti-lippcd 
spring-loaded seals. Far 
quiet, Jong life. Especially 
helpful in cold weather, 
Delco was first with 



Super-finish piston rod. 
Reduces drag, helps prevent 
scoring, extends seal life. 



Unique configuration 
of rod guide bearing. 
Controlled clearances. 



Piston Welded to rod — more 
Deko pioneering. EEiminates 
possibility of loose piston 
nuts, is stronger than 
eon vent ional design. Quality 
controlled by Delco- 
pioneered weld monitor. 



Nylon piston surface. With locking 
groove for positive retention 
(another Delco fir^t). Reduces piston 
blow-by, provides smooth fit with 
precision cylinder rube. 



Pi$ton and base valving 
flo-rated for quality and 
suitabiltiy of application. 



Genet ron* gas -filled bag. 
Minimizes possibility of 
air/oil mixture. Improves 
ride control. 



As you can see, we build a lot of quality into Deko Shocks. Shocks have a tough 
job to do, especially if you're into off-roading or carrying heavy loads. So Delco 
builds them accordingly. For example, our special formula shock fluid keeps 
working for you at cold temperatures and still 
stands up to the heat generated by hard work. 

There are custom-engineered Delco Shocks for 
most domestic and foreign vehicles. Regular, 
heavy-duty and air-lift, Delco Shocks put a lot of 
quality between you and the next bad bump. On 
or off the road. 

Division of General Motors Corporation 




AC-DELCO DIVISION OF GENERAL MOTORS CORPORATION 







$6 PIEZOELECTRIC 
APPLIANCE LIGHTER 
with the purchase of a 

PRIMUS 

PORCELAIN-TOP 

CAMPSTOVE 

We are so sure that the 
new PRIMUS porcelain-top 
Ultima and Gour^Mate are 
the finest propane camp 
stoves you can buy, we are 
offering this special 
incentive for you to purchase 
or order one from your 
favorite store. 



With their sealed, white 
porcelain tops, no boil-overs 
can mess up the inside of 
the stoves. The complete 
3'ft. hose assemblies add 
value by increasing versatility. 



How to y^our FREE 
PIEZOELECTRIC 
lighter. . .fThis artiazing 
lighter requires no flints 
. . .no batteries. Simply 
squeeze the handle for years 
of use, . .safe and handy 
lor camping;.) Send us your 
Primus UUfima or Gour-Mate 
Stove carton top and stO'Te 
receipt as proof of purchase. 
Offer good April 1st thru 
Sept. 30ih. 1S7S void Where 
prohibited by law. For more 
info about these, or any 
other Primus products, 
please send coupon. 



PRIMUa-SIEVERT 

354 Sackett Pt Rd.. 
North Haven e CT 06473 

Name 



Address 
City _ 



State 



Zip_^ 



ALL OUTDOORS 

fCo.ifi'mj6d ffo-m pajc? 5gJ 

to 50 pounds of commercially pro- 
duced black powder. Instead of five. 
The new law still restricts purchases 
to legitimate users engaged in s|H3rt- 
Ingt recreational or cultural pur- 
poses, and does not change the strict 
criminal penalties for misuse of ex- 
plosives, including black powder and 
igniters. 

Apparently there had been fear 
that black iKjwder might be used to 
make bombs, though no one in his 
right mind would construct explo- 
sives and, even then, wouldn't use 
black powder. Statistics show only 
an insignificant number of recorded 
bombings have involved black jKJWcIcr 
as an ingredient. 

Over half a mil]lr>n enthusiasts are 
now collecting and shooting antigoe 
and replica muzzle -loading rifies and 
cannon. First of the National Muzzle 
Loading Rifle Assm events at Friend- 
ship, Ind., will be held May 14 to 
IS, and the big midsummer meet 
that brings shooters and spectators 
from all parts of the country comes 
Aug. 16 to 24. With the rapid growth 
of the .sport, .'in states now permit 
black-|iosvder hunting as well. 

Fish finder fiction 

Sjsjrtsmen have noticed that some 
states seem to go out of their way 
to jHisrt neetiless, uninformed or alj- 
surd legislation. Minnesota, the state 
that created the model law for sen- 
sible regulation of snowmobiles, now 
seems to be trying for the how-to- 
harass fishermen award. Last year 
a bill was pro|>osed txi b^n all elec- 
tronic sonar fish finders in the state 
on the grounds that they gave fisher- 
men an unfair advantage over fish. 
After that one was laughed out of the 



legislatuTfit a new one has been intro- 
duced to outlaw all units with a 
graph printout on a chart instead 
of the hashing light. 

The assumption apparently is that 
if you see a mark you think is a 
fish on your chart, the fish will auto- 
matically find your lure, like it, feel 
like eating iL and bite it. The pro- 
posed bill would ban the use of find- 
ers by sports men but not commercial 
fishermen. 

John Uldrich, of Vexilar depth and 
fish finders, noted recently that sonar 
instruments can help a fisherman 
locate fish but, su far. cannot be pro- 
grammed to make a sportsman take 
anything that^s more than the legal 
limU of his catch. 

Ne^v la^vs against electronics may 
not be the way to prof eel the t>hl 
luiikei^s. 

BesI in books 

The boat that can go anywhere is the 
dream of any number of sailors. 
Some even locate one that might do 
the trick and learn the hard way 
about the various punishments the 
sea can inflict Rut Capt Robert Bee- 
be. after retiring frtjim the Navy, set 
out to find bi»at designs and methods 
that could make fK^ean voyagcK prac- 
tical JiTitl even tomfortsifale f{)r a 
moderate-sized iwwerbont today. 
Since the launching of hla 50-foot 
Pnssagemutker in his success 

and travels w'Eth his “llopi>eT-atop- 
I>er'^ nntiroll riga have become fam- 
ous. 

And now he tells us how it's done. 
Vfiyaffiiiii Under Potrev, just pub- 
lished by Seven Seas Presa^ S2 Union 
Square, New York, N.Y. 1Q003, is 
one of the few books destined from 
the start to be a how-to classic of 
the sea. With a foreword by Carleton 

iwn iu gage 56 J 



t Standard In the outdoor Hold, Ihe 75- 
year-old Coleman Co. receives a plaque 
from 73-yeer-qld Popular Mechanics. Laf( 
to right:, Outdoors editor Bill McKeewn, 



Coleman president Larry Jones, chairman 
Sheldon Coleman holding PM award, 
CpFeman vice presidenl Frank Shaw with 
latest of his company's camping lanterns. 
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Store. 

Today, buying insurance is like buying 
I new house or a car. 

It pays to shop and compare. 

Because insurance companies don't 
lilt chaj^e the same rates. 

And insurance poiides donT all pro- 
i»ide the same coverage. 

But by shopping~you can both save 
money and get the best protection. 
Introducing One-itop 
Insurance Shopping. 

Now there's a new easy way lo do ail 
your insurance shopping. 

Simply visit The Insurance Store. 

With one stop, you can find any and 
nvery kind of insurance you need. 

Vbu save time. Save money on low 
wrioes. And get the right coverage. 
Special Departments 
for Special Needs. 

At The Insurance Store, insurance ts 
our main business. 
Not justasidelir>e. 

^ So the entire 

_-^^^^store isfiiied with 
insurance. 

In fact, many Insurance Stores have 
^jven set up special departments for all 
rhe different kinds of insurance they sell, 
nciuding homeowners, automobile, ma^ 
line, health, life^ theft, liability, bond, avi- 
Jtion, and business insurance. 




Within each department, you'll find 
a wide variety of insurance policies and 
prices. 

So when you shop at The Insurance 
Store, you can always select- You don't 
have to merely settle, 

Vpur Choice of 
Leading Brandi-i'including 
Continental Iniurance. 

At The Insurance 
Store, you'll also find a 
wide variety of insur- 
ance companies. 

Some special ize 
in low pri ce. 

Others, in broader 
coverage. 

But we at Continental offer a combina- 
tion of both. 

For esta mple, consider our u n i q ue PC P 
Plan, the alHn-ore plan. 

It lets you combine separate policies 
on your home, your car, and yourself all 
into one neat little package that actual Ey 
gives you more Insurance coverage for 
your inajranoe dollar 

Save with Low Prices 
and Exact Coverage. 

You don't have to know a lot about in- 
surance at The Insurance Store . Because 
the trained professionals there do. 

They can tell you if you have the right 
policy. Or noL 
If you have too 
much coverage. Or too 
little, 

Andj quite often, by 
recom.menid]ngthe 
exact policy and coverage you need— 
they can save you money in the process. 

24 -hour Service. 

At The Insurance Store, we service 





rihe InsuirancA StCKre i& 9 service marh Tlw Cofitintnldl lrnufjnc& Com0any^. 



what we sell 

Let's say you buy a Continental Insur- 
ance automobile policy, 

You automatically get g 4-ho ur toll - 
free Dial-A-Claim Service. 

Itls backed by over 1600 
cl aims adjusters located 
throughout the U.S. 
and Canada, 

So anytime, anywhere you need help, 
help is always nearby. 

What'i Beit forYbii. 

Every Insurance Store is owned and 
operated by an independent in- 
surance agent. 

Unlike agents who represent 
Allstate or State Farm only, 
independent agents are be- 
holden to no one Insurance 
company toduding ContinentaL 
And so if the company with 
which they place your insur- 
ance doesn't do what^ best for 
you, they're free to switch their 
insurance to another company 
which will. 

That gives them tremendous leverage 
to use on your behalf, And use it they do. 

Over KjOOO Lecatlom 
to Serve Ybu, 

For the name and address of the agent 
who operates The Insura nee Store nearest 
you, just 'SOh^ the Yellow 
Pages under 
Continental Insurance. 

Need insurance? 

Shop and save at 
The Insurance Store. 



Continental Insurance 

teatured at 

The Insurance Store 
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To help stop Athlete's Foot 
morebmilies buyDesenex* 
than any other renied)^ 




That's because anti fungal 
Desenex contains a medicaNv' 
proven formula that has success 
fully helped millions of sufferers, 
And the number gets bigger 
every year. 

To help heal Athlete's Foot, 
use Desenex Ointment at night 
and Desenex Powder^ or Aerosol, 
during the day. 

When used routinely^ Desenex 
provides continuing protection 
against fungous infection. 



A\sq a«aiiaw* m Sfllus^n <CKm 



l9J,i -Pdii^rm^CNtll Convumflr PrcrfuctB 
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TRYA NEW EXPERIENCE. . . 

Hxing \bur Toilet 
For The LAST Time. 




rn&lead Qt depend- 
ing on the old-style 
rods and float balls 
to sense water level from (he top of Ihe 
tank, FillmaSter^s axclusiva draphragni- 
powered valve senses water level from the 
bDtIom, right where Ihe water enters. 

The result: a smooth, quiet, and eificient 
Flow of water into your tank. And Fillmasler 
can be Installed in a matler of minutes w||h 
easy-to-follow Insiructicns and no special 
tools required. All parts are Included. 

Just S5.&9 brings you the complete Fill- 
masler Toilet Tank Repair Kit which in- 
cludes the new Filirraster Flush Valve as 
well. 

It's Ihe last InstaJIallon you'll ever make 
In your toilet lank. Fillmasler is construcled 
of the bpsl rion-corrosive materials avail- 
able and is so perfeclly engineered, it's 

Fulfy GuararUend. 

IWITEO STATES AND FOHSION PATENTS PENDING 



NOT THIS 

With the revolutionary new 
FillmasterToiletTanh FNJ Valve.* 
the only modem way to replace 
old-fash iorred nolsyi leaky 
helloocks. 



To TCic.'ViivQ ygur CDiiTifflO:l:v Filimvtriir 
ToilQ'r Tank fc-p^l'F Alt. (qrid tfi afl pFu( &DC- 
p&alflQe find handima Id 

PfL>g 

PO eok a T4. Garden drove. C A 
CaldernkB retipdenra add ulei ran 



C-ttf. 



Srarc- 



Jip. 
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Mitfhell, farcToua sailor turned fam* 
oua powerboat akipper* the volurne 
in available at |r2.&0 from beukatorea 
or $12.^10 postpaid from the publish- 
er. 

For covering a boat„ repairing a 
boat or buildinft one from hbcri^lass, 
the most explicit instructions avail- 
able are in How To Fibc^'-glusiA Bautm 
by Ken Hankinson, $5,95, from Glen- 
L Marine Designs^ Bellflower, Calif. 

Two more for the outdoorsman'^s 
bookshelf are The Gctiing Gnaie, by 
PM contributor George Daniels* 
$6.95, published by Harper & Row, 
and Gk'enf Ewrope, $7, a catakifj- 
type publication from Bantam Bocsks, 
Though Daniels’ tips can be used by 
anyone who likes Us find somethintr 
for almost nothin;;^, his exjilanations 
of how to ac<iuire a boat or a viiea- 
tton house gratis should especially 
please sports types, Thv Gyeof K.'t- 
cflpe in eludes information about how 
to jjet started in hanjr pliding or 
houseboailnj^H how to down the 
Amai^on by canoe and fret collepre 




Cedaptible Kombo Fly/ Spin rod by Trr- 

marc, new lelescopic 2S-lnchier extends 
to 7W faet, reverses handle for spinning 
or fly reel. Dta cpncaated rod case, 

credita for it. or where to find, wild 
African animala to hunt in Texas. 
Out of thousands of suggestions for 
various outdoor sports, a few may 
especially appeal and nearly all make 
intriffUlng: reading* 

New worthwhile free booklets and 
catalogs are available in which we’ve 
found much helpful information 
along with the ads* A ShooUr^^ 
Gnidct by Weaver Scopes, and Jeep’s 
Four-Wheel-Drim Cfimpanmn Bo»k 
are both available from dealers. From 
the Council on International Educa- 
tional Exchanjre (CIEEl* 777 U,N. 
Plaza, New York, N.Y. 10017, is the 
new Stiiiient Travel Catalog with 
money-aaving angles, trips and dis- 
counU for anyone connected with the 
educational community. And Skvt- 
dofi’a 1S75 Fiahenttan^H Guide 50 
cents from Shep Shepherd, Box 1075, 
Antigu* Wis. 54409* is free if you 
mention this column. * * * 



POPULAl=l MECHANICS 





\bu can train to be an aviation professional 
in any branch rf the service. 



So why start with 3(H)0 pushups and a Marine D.I 



Because it's part of boot camp. And boot camp 
is part of being a Marine. And being a Marine is 
being a member of an efite air/ground team.With 
35,000 professionals in aviation. Men who could 
write ihe book on aircraft maintenance. Or avi- 
onics. Or aerology. Experts in jet engines, elec- 
tronics, hydraulics, computers, radar, radio. 



Skilled men. Respected men. Pros. All sharing a 
200 year tradition of excellence. It isn’t easy to 
make our team. There's 11 weeks of boot camp. 
Then months of hard study, tough work. But when 
you've put it all together, you're something more 
than an aircraft mechanic or a flight crewman. 
You're a United States Marine, 



The Marines. < 

We’re looki ng for a tew good men. Q 



Call S00423-2600, toll tree, for rrwre information. (In California, call 800-252-0241.) 
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Waning; The Surgeon General Has OGtermined 
That Cigarette Smoking Is Dangerous toVour Health, 
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QUESTIONS ANSWERED 



APPLIANCE CLINIC 



BY PAUL MANN ^-J\ k 

(IS to 24 in.-lb^. ) to pmviiie an ade- 




Freezing points 

The water line tfj the iceinaher in ottr 
Westiitf/hoitae te/riffemtor freeiP/f 
althotiffh the water ahtfai/s left 
/i^vpri/ time an ice Jam oc^ 
cnrft a?id I call a nervicema7t, it costv 
Me $IS* /rt there a better wa^f?— 
PatiJ Gr Mirafftia, Ghrtdora, NJ. 

There is — but exactly what it ia 
depends on where the line ia freea- 
injTh since the problem could be oc- 
curring either in the line iteelf or 
at the water line spout. 

Water could be freezing in the line 
where it passes through the frceiing 
tx>mpartment. If this is the casep you 
may be able to solve the problem 
by wrapping the w*atei’ line with in- 
sulating taj>e (from your hardware 
store )p The other place w^here an ice 
jam can develop i^ at the spout where 
water is ejected into the pickup pan. 
\S' eating house has hnd a problem 
with it:3 so-called carouse) kemakeri 
and has ieeued a beater kit that clips 
to the fttwut to keep w^ater from 
freezing. You tan get it from a West- 
in ghouse dealer; it includes complete 
instructions, and installing it is no 
big deal 

Burning off 

One if tilt rtf our Hfitpoinf eleettie 
ran</e f catahy No. 
a Wire ai at the connectwn every eix 
moitthe. 1 hace tried unbestf^s-ccn-eved 
wire one rtnd two wiicir tarffev, but 
it didnH help, A^iy solution? — LJ. 
Ratcliff, Jackutitt, Miss. 

Clean the Calrod terminal thor- 
oughly with steel wool, and then 
solder the lead to it. This may help. 
If the wire burns anyway, then I 
would replace the Calrod, The prob- 
lem, I think, ia that the Calrod ter- 
minal and wire are not making good 
contact, maybe because of looseness 
or a carbon buildup on the terminal. 
In any case, arcing is happening, and 
this is what's burning the wire. 

Going unffoBtleas 

M'e purchased n frost less freener 
nnthout ktiofuinf/ hotf! much eteefrie^ 
iti/ it uses. The unit is a treat's Cold- 
spot. Since the price of eiectricity tV 
outraffcoffs, we would tike to hww if 
we emn disronneei the heater that 
iiiokeu the unit frost free. We were 
foid that if we rotifd do this, we 



could reduce our electric 
tiaUy. — P,L, Girvin, York, Pa. 

You can disconnect the heater — 
but it may not get you anywhere. 
You then would have to defrost the 
freezer manually every three or four 
days. This unit is effective because 
an airflow is kept unimpeded by reg- 
ular defrosting. If the evap^irator 
builds up frost, airflow and freezing 
capability are affected. 

Even if you would do this frequent 
manual defrosting, there's another 
obstacle. The evaporator is not read- 
ily visible, and the only way to be 
Kiire that all frost ia removed is by 
playing a stream of hot air over the 
grille concealing the evaporator. You 
can use a iKirtahle hair dryer to pro- 
duce the air stream — and it will lake 
tw'ice as much electricity as the 
freezer^M defrost heater. The he:iter 
consumes only .000 to 600 w. and runs 
twice a day for 15 to 20 minutes. 
You might call your electric company 
for the monthly coat of this heater. 
You may conclude that converting to 
manual operation isn't worth iL 

Rut if you still want to disconnect 
the heater, unplug the freezer and 
And the timer, up front behind a 
grille on the left-hand side. Remove 
the two ^^,-in. hex-head sgrew^s and 
slide the timer out carefully. Discon- 
nect the Mo, 2 lead to the timer — 
it's probably orange. Tape the end 
of the wire and that’s it. 

Wet clothes 

Our Kenmors auto7natic clothes 
washer does a ^reaf Jub^ hut for one 
problems After it spin dries, clothes 
come out soakins^ wet and have to 
be wrutiff out. Water seewis rfrrtrit 
the tub okaif. Wiuit’s wronp ? — 
Alfred Santos, Brooklyn N.Y. 

A user mistake or one of several 
mechanical conditions tan mHke 
clothes retain water. The uaer mis- 
take is a tendency to overload the 
machine and use too much detergeEt. 
If you are not doing this, then begin 
the mechanical diagnosis by checking 
the drain for a restriction that may 
be keeping water from being dis- 
charged fast enough. Check that the 
washer is level— an out-of-balance 
machine can leave clothes wet. The 
last poasibility is u drive basket 
clutch that has lost spring tension, 
which must be between definite limits 



quate spin. Consult a serviceman if 
the other possible causes are absent. 

Drill jolt 

f jras using my Shopmate V*- 
iri. drill tn countersink o '/K^ni hole 
hi soft brass about Vi-iH- thick, the 
bit bound for a second and an elec- 
trical ffash about as big as your hand 
appeared at the bit‘s end. The house 
fuse did^i't blow, and the drill worked 
after that. But hair oti the bock of 
my hand nxia sinyed. Two electri- 
cians f asked rafl'f fdf >ue what hap- 
tiened, and Pm afraid to fise the drill, 
Cav ifou helpt — Wilfred M. Chwr- 

The drill is shorting out, under 
load only, fj*om the mob>r through 
the gear train and Into the chuck. 
Since your drill is probably made of 
alumiiuim and not double- insulated, 
you became the ground. The drill 
should be tested in a shop on a hi- 
pot to see If this is happening. The 
hi-pot, a high-voltage tester that puts 
1000 V, into the tool with iLs switch 
locked on, can tell you if there is a 
complete circuit from the line cord 
through the motor housing with the 
tool under load, or if there^s a short 

Undipped 

The spring clip that holds the plus* 
tic priite to the frame of wnr Geti- 
eral Ricctric fJ50O-B*T.U. airccnidi- 
tioner has broken off. We tcere told 
by ft ;j{!rytc:cw?ftn that the cdifijof 
be repaired, and we would have tn 
buy ft wegi grille, which costs #40. In 
there an alter^iaticef — Mrs. L. 

Schtesirtz, Flushing, N.Y. 

Replacement clips are made for 
soMc GE grilles. Without seeing your 
grille, I can't tell whether clips would 
be available. I suggest you take your 
grille to the manager of a nearby 
GE parts center; there's one on 
Mortbern Blvd. In Ijong Island City, 
If he says the grille won’t accept a 
replacement clip, you could try to 
glue the broken clip in place with an 
epoxy cement, * 



tf row have a about any tppifanca, 

send it i(? Appn^nce CUnic, Popui$f (Weii^ajT. 
id. 274 $7th St.. New YofK N. Y. fOOlO. 
Soffy, blit tattefs ca/mot tw anjivflrfltf 
uBUy. of wido {alarest wiU fie tiis- 

cassed (n ihi% dOidma. 
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CONVERTING A TWO-WHEELER TO AN ADULT TRICYCLE 



THE BICYCLE SHOP 



0Y EUGENE A. SLOANE 



You can build a lighL- 
weifltit, high-perfonn- 
anc6 tricycle wllh a 
conversion kit end al- 
most any old Iwo-wheal- 
er — even a tandemn 
TrIKfr eliown weighs Ju si 
poimde. 



A X 3V^>in. eeal'pieml belt and nut 
is used to hold conversion stays. 

Three or four extra chain links will be 
needed If you convert to a five or 10- 
speed trike, (l do not recomment con- 
varting a eoaster-brake or three-apeed 
bike to a five or 10-speed trike. You would 
have to grind down or replace the Vi-ln. 
chainwheel to accept the 3/3£-in. da- 
ralilleur chain,^ Use seme make as old 
chain. 

Call par brake, cable and brake lever 

are needed only it you ara converting a 
ccaster-brake bike that has no from calk 
per brake bul does have a fork crown 
with room to drill a hole for the brake 
mountrng bolt; such a hole may exist If 
the fender Is mounted. 



M any readers of this column have 
asked about adult trioyclea for 
people with balance probleins, or for 
tho^ who wdflh to ride safely over 
slippery roads and frojen lakes. Once 
you master itf a tricycle is definitely 
more stable and less tippy than a two- 
wheeler. Even if you have never 
learned to ride a bicydCt you can 
learrt to ride a three-wheeler oiiickly 
and safely. 

Trouble with commercial trikes is 
they coat a bundle, upwards of ¥198, 
and weigh around pounds (ex- 
cept for Schwinn's at 45 pounds), 
Some have rather bad brakes and 
are cumbersome and hard to pedal. 
It's easy to make your own tricycle 
at half the cost of a factory- made 
machine, and half the weight of most. 
All you need la an old two-wheel bike 
you can convert (and convert back 
quickly, if desired), mechanical abili- 
ty to build Tinker Toys and about 
$85 for a conversion kit and parts. 

You can build the trike as a hve- 
sjjeed, or 10-apeed or fixed-gear 
model. I urge you to stick to the 
fixed-gear type, first bccauae pedals 
always turn with the wheels (no 
freewheeling) and you can help atop 
the tricycle by backpedal! ng. This 
not only adds safety, but you can 
also back out of a parking place at 
the supermarket, maneuver in tighter 
quartera and amane traffic at stop- 
lights. Second, whth the fixed-gear 
version you do away with derailleurs, 
shift levers and cables, cutting 
weight and making the trike a lot 
easier to maintain. You can select a 
gear ratio that will get you over moat 
hills, although this compromise won't 
let you set any speed records, Here's 
what you'll need for the conversion : 



Conversion unit inclutieei Rear axles, 
housing, bearings, hubs and slays. Cost, 
about $6$, frorr Wheal Goods, Inc.. 14525 
21 si Ave. N,, Minneapolis, Minn, 
or from manufaolurer Ken 0. Rogers, 71 
Berkley Ave., Craniord, Mouslow, Mlddle- 
ses. TWi 6LF, England. If you order Irom 
Wheel Goods you eliminale ihe hassle of 
cuslorrs clearance. 

Fixed-gear cog and locking ring screws 
onto gear holder lhat is In turn Tilted to a 
hex-shaped shank on the conversion unit 
[with fixed gear). Select a rear cog to give 
a gear ratio of around 1.25 to 1 cr 1.45 lo 
1, using your smsllesf front charnwheeL 
Figure gear ratio by dividing number of 
leeth in front chalnwheel by number of 
teeth In rear cog. If you want: about a 1.45 
to 1 ratio and hava a chainwheel with 4Q 
teeth, you would use a rear cog wilh 20 
leelh, which gives you 40/26 1.43, or a 

1.43 to 1 gear rallo. Flxed^ear cogs are 
for racing, so most are 1^ In. wide, which 
fits ki-^in.-wlde coaster-brake and ihree- 
Speed bike chains, H wlU not fit 3/ 33-1 n.- 
wide derajilleur chains. If you can't find a 
3/32-rn. cog, grind down a 1^-ln. cog, but 
do If slowly and don't overheat the cog, 
which would destroy the hardness given 
II by heaM resting. 

Two rims. Order the same rim aiza as 
your front wheel. You'll n-eed to face up 
wheels because the conversion unit 
comes with hubs only. These have 36 
holes. So you'll need rims with 36 holes. 
Rim width as well as diameter should be 
Ihe same as your front wheel's, 

One lire and tube. Use same s1;e as 
front-wheel tire. Use tire and lube taken 
from the old rear wheel on the other irike 
wheel. 

Spokes, You'll need 7£“-36 per wheel. 
Use l2VA-in. spokes for 27nn. wheels, 
11 Vi -In. spokes for 26-Sn, wheels. 
Spoke diameter should ba no greater than 
,082 In. (24 mm) to avofd having to drill 
Out hub holes. 

Thinner spokes will have play in holes 
and may break prematurely. 



Here are atepa in converting to si 
fi?ted-gear tricycle; 

Step 1: From old bike, remove rear wheel 
chain, rear fender and brake, derailleur 
and cables, shift levers, guide tunnel, 
reer-brake cable, rear tire and lube. 




Slep 2r Install fixed-gear cog on conver- 
sion unit, tighten lock ring firmly so back- 
pedaling won't unscrew it. I natal f con- 
version unit in dropout sloie. Use spaces 
TO align raar cog with chainwheel. Tight- 
en efropout bolts enough to hold unit in 
place. Photo shows how unit fils. 

Step 3; Insert conversion -unit slays into 
clamps on axle housing and Into seat- 
post bolt. Tighten clamps and bolt enough 
to hold. 

Step 4: Lace and true new rims on hubs 
Cross spokes four. For lacing and truing 
instruct! on Sr see March and April '73 
Bicycis Shop or page 433 of my book. 
The New Complete Book of BfcycWrrg, 
$12.50, Simon S Schuster, fne. Install lire 
and tube on each wheel. Install wheels, 
(Pfea sa turn fo paQa 6-r J 
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?rado Rlwer at Lava Fails. A drop of orie foot per second r 



OUGH POWER. 

YOU REALLY 
MEED IT HERE. 

THAT’S WHY A 
lERC POWERS 
THEIR TRIP. 



One brief ioss of power here can send this 
raft slarrvjning fnm a solid rock wal II That's 
why Mercury outboards are used oj(“ 
clusively by the guides with Grand Canyon 
Expeditions. Inc. On the Colorado River, 
they depend on 20-hp Mercs to power their 
7000-tb. rafts through the rapids, They know 
the Merc is built tough enough to bound 
over underwater obstactes and grind 
through sandbars. Power Is smooth and 
sure with the Mercury sealed Thunderbolt*' 
ignition system and preset carburetion. 
The Mercs used on the Colorado River are 
no different from the ones at your dealer. 
So you know you can depend on a Merc— 
every one— from 4.5 to 1 50 hp. For rugged, 
trouble-free outboard performance, see 
your Mercury deaier soon* 



AERCURY. PERFORMANCE AND POWER YOU CAN DEPEND ON. 





Mercury Marine/Divfsion of Brunswick Corporation, Foncf du Lac, Wisconsin/Canada/Austraiia/BeJslum 
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Use your 
beat inf iatk>n with added income 



tn 



you qttor a rrrrfqq vr^ryb^f n4#dt . . . WOf(f 
porf Vm* Of tuff Efffl* . . . c^wn ycmr etfuifimBrtt 
ait yea aam ... atari with juat a imall 
inratiment , + h and nfs iTPlp YOU oftery ylep 
of the woyE 

Have your 0*^11 mafiey-making husm^S';. qnd 
jnake kind o 1 mcpmq you probably Fhoughl 
jmpossibre. Vou can when you dean carpeung 
Of uphoislejy or walls wilh Von Sdirader pro- 
fessional cleaning aquiprrvanl. Every Home, every 
bifllding are -pChlenlial cuslomera. And every 
customer can become repeal business. The de- 
mand for on-tocalion cleaning is growing so 
Iasi lhai how much you earn depends solely on 
jusl your lime antf cllort. 

Moreover, we Help you every slep of lha way 
. . . just as we Have Helped IHousands ol olfierE 
bu»ld money-imaking businesses tor ilQ years. 
Typii^al COmrnenIs' ^'Cleaning is 3 very good 
business— Have been mosl graieful for your 
advica and help. Vou have fine machmes—can 
recommend iHcm lo anyone.' —ft r-^erbef. "Never 
Have we mada thte good a Hvlng and been so 



conion] and Happy. "-W, Hanna "Have all 3 
machines and very pfeasod wilh each onft."— 
C. fimner. "Vou people sure Helped irve and 
I'll never forgei ii,”— w. rfondaff. 

There are three easy-to-use Von Schrader 
machines, I'Cm need no special skills or cKtu- 
caiion 10 oporaic them, [i} CAHPET DETER- 
GER" Its periormancd cannot bo duplicated 
by any olher cieaniiig machine. (Zt UPHOLS' 
TERV DETERCEF'. Jsing dry foam, cleans 
fabrics beautifully and saloly. (3) VvALL DETER- 
GER'*'. Washes w^its arid ceilings E limes 
faster lhan by hand — no drippulg qr ^Ireuking, 

You Can Start with fuEl one macHirie. Then. 
aE yOur busihaSa keopE grOwiing. yriu may want 
to add the olher two and thus after e eompJeic 
tteenlng service, 

You pay no fees, royalties, sign no contracts. 
You own your oguipment. tho linosi of its -kind 
Keep all you earn. And your investment is so 
small you may Find >| hard to beheve For com- 
plere informatian— wilhpul any obtigalipn— send 
Iqr bodkini 




Let me send you our free booklet that gives 
all the facts" 



r’r#f,^r^ .^Ar^Vr, 

niferi «boiri itM big tlBTiry] 
Ibr pn..iCKibHi clBimng. B«t 
Wiv 'for- SchrK3«r 0v«rp4llf 
■n. Iha llnni di ihcir kihj, 
biM’ usy ibBv ii« lb 4Mi- 
■tl tBim fft*r 
hjvg liBBM^II^ IH" 

-dapBAilfni. Vgn Eebrj- 
ddr Ji#isr_WM •vtT jr#p -ri 
ihf Fill in Iha co^HKyi 
and u'd for boiirw: blrtl 
T~— * rtacDrOad M i U ipi 
iKBluaa-a <rllh tv4brai, 
Lii»q at FnnciB n4A Sthrj;- 
dar talk* 14 )4V p^nonalik 
Bbeur luliiii 

vtiflg Van 'B.civradpr 
Ottnrgirj. 




Take Eh* til HbII coupon 

UOn SCWnira omniMny 

40 ^BJrB 4 l tiBrtpHig iiMfilai ewi oud nmnsy 
tnSS naCTnA. WteHllln s»os 
PlM$e sond nmtheie rnritmaTlori on Vor 

ScHr^def Ocirr0*r&. Na ulsEiniBiv *111 call. 
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IMPORTANT 

BOOKS 




Fritm Ki\GLA!SD an toola and ftrorednrea yatt rwri iiSf’ fri ahnp. 



THk L.ITHK i^liil In ln»k ftr 

and hour le uit It .Sin. IW 

Till: A>14TEt'R'» ItOnhJiltUT' hnii In in 
up. Htial tf«1'‘ lb Irm , nr hnihi 
THE A ETA r;i..AJi!i}- ]BK>: linOK fmn buikfina 

B liaal tn rppainiiB a Fir Ihihly .............. h.lili 

mr.K HA KPS hbn \n linild bii^, lultv 

brrhr'i'lra lualiljr al Ig'n rn>l .. r. . . r r. i. - , It.lHi 
A HISTOtTT r.ir M.ArAIISK IrKlL^ rmui Lhi^ 
pftil q>f. BFP 1% li k tkv? aFB kuLLt Ihr^ 

"■■J fl'F'J mrr Il.rwi 

CALDWELL INDUSTRIES 

Bax 170, LirOHO, 
TEXAS TB549 
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THE BICYCLE SHOP 

(G^itnvBd i rofn page S?j 

squared ends cf hubs iirsl,. on ^xl^is; 
tighten wheel nuts lirmly. 

Step 5; PlflCe tricycle on level floor* Put 
spirit level cm top tubs, adjusl rear wheels 
lo level lube. 

Step 6; Iftsiall ctialn. If original bike was 
live Of ID-speed, you'll have te remove 
three or tour links. Chain should have 
no more than Vi -In. droop {gravity de- 
tiectlon}. Move conversion unit back in 
dropout slots for correct tension. 

Step 7: If you have nn front brake [you 
rrtusl have one since there's none at the 
rear), install front caliper brake, cable 
and brake lever. Drill hofs in fork crown 
or use lender hole. Ad fust brake so shoos 
are about V4 in. Frorji rim when brake i-s 
open. True front wheel If necessary. 

For fi%'c or 10-speed ccnveraiciiii : 

Step 1: Remove parts as in tiKod-gear 
conversion. Step 1. except derailleur parts. 
Remove live-speed cog from rear wheaf. 
Step 2: Install live-speedi freewheel cog 
on conversion unit. Inslall unit as for 




fixed-gear, but align freewheel oluster 
I bird gear between the two front cha'n* 
wheels {or on single chainwheel ol five* 
speed). Install wheals, tires. 

Step 3t Install chafn, adding or removing 
links to gel the correct chain length, so 




that, on 10-spaed, the derailleur body is 
about parallel to chain, with chain on two 
largest gears (photo); on five-speed, chain 
length is right when derailleur body is 
vertical, with chain on largest rear gear, 
Step 4: Same as fixed-gear trike, Step 5. 

Now youVe ready to ride. Strange- 
ly. experienced cyclists have the most 
trouble because they try to steer by 
balance — it only helps the trike *0 
its own way. Practice on a sidewalk, 
but beware a sloping driveAVay. The 
trike will try to turn intfj the street j 
more than one cyclist has found him- 
self in traffic because he was afraid 
to ateer. Don't let the trike steer you, 
and remember^ balance frruu^ 

not into,, turns, * * + 
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The 1974 Popubr Mechanics IfuUw-Shclf IVtapptr ^ictu Lilly 
converts your *74 PM issues into u romiidabk "reference 
library." Thafs right, over 5,000 entries have been indexed 
and cross referenced. 

The index is built-in to a handsome shelf wrapper of 
sturdy^ high gloss lacquer board designed to withstand years 
of use. Precisely encasing twelve issues, iPs an attractive 
addition to the most tasteful book shelf arrangement. 

As years pass^ your PM ksucs will increase in value. 
You'll enjoy the satisfaction of retrieving articles, as you 
need them, from a growing infonfiatlon hank. 

Needed information “jumps out'^ of back issues al 
your beck and call — A Carlop Penthouse For VW Beetles; 
16 Ways To Hide Plywood ^ges; How To Build Custom 
Camera Bags, and hundreds more, all at your finger tips! Or 
you can find ait the articles on broad categories such as auto 
repairs, aviation, basements, batteries and beds. Why wait? 
Start your ''reference library" now* 

(A Ilmiied supply of 1971, 72 and 73 Indcx-Shclf 
Wrappers are still available.) 

Please dip and mail with check or money order. 



1 1 

. TO: PM BVDEX-SHELF WRAPPER, i 

* Dcpi.E5, Box 1014, New York, N.Y. 10019 ' 

I Please rush me the Index-Shelf Wrappers for the years I 
I cheeked below. I enclose a check or money order for S2^69 | 

I postpaid for each year. ■ 

□ 1974 □ 1973 n 1972 □ 1971 ^ 
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A ‘new’ 
Suez Canal 
shapes up 
for 1980s 

Jn a decade, say Egyptian 
officials, the old waterway 
will even carry supertankers. 

by John Pearson and 
Ken Anderson 

I n November, four Egyptian 

ships slowJy made their way from 
Port Said down to Suez — the first 
commercial ships to enter the Suez 
Canal since it was closed by mines 
and scuttled ahips in the Six-Day 
War of 19fi7. The event didn’t cause 
much of a stir in world shipping cir- 
cles. for it bad been years since the 
canal functioned as the vital artery 
between Europe and the oil-rich Mid- 
dle East. 

The canal had been made largely 
obsolete hy a new class, of ship — the 
supertanker— a development of the 
mid ‘50s, Even though they have to 
sail around the southern tip of 
Africa to carry oil from the East, 
tankers of 200,000 and 300,000 tons 
can do it much more cheaply than a 
smaller ship of, say, 50,000 tons, tak- 
ing the shorter route through the 
Suez Canal, 

But now the Egyptians hope to 
come to terms with the supertanker. 
They have announced plans for a 
vast project in which the canal would 
be widened and deepened, making the 
average cross section four times the 
present size. This would allow super, 
tankers of up to 200,000 tons to pass 
through. 

The new project will coat over 
billion and will require the excava- 
tion of an estimated 1036-million 
cubic yards of silt, sand and rock- 
more than double the volume that 
had to be moved in building the en- 
tire Panama Canal. 

But rebuilding the canal is only 
part of an overall Egyptian plan to 
modernize the area. The project also 
includes two new Jetports and at 
least two industrial-commercial com- 
plexes along the bunks of the canal, 
A tourist center ia to be established 
it Ismaliia, about midway between 





BarnaciHf ftern Mclion of larker Msdg 
Juts above water after ship section was 
dumped near shore by salvors. Below: Two 
self-propelled cranes IIH section of 
Mecca prior to dropping ii on canal bank- 
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1, ISMAILIA 
ioargp thipl 

2. MECCA 
(pK^nger »hip3 

Pledge 23 

4. MOIVIGUED 
(lug) 

5. KASSAR 
(dredgt? 

E. CONCRETE 
CAISSON 

7. DREDGE 18 



Jl Sunken v^skI or caislon 
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10. DREDGE 22 
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the Red Eieu and the Mediterranean, 
and five highway timnel* are to be 
built tinder the canal at vurioui^ 
points between Port Said and Sue^ 
City to expedite commercial wheeled 
traffic between the industrial and 
bualniesa centers on each bank of the 
waterway. 

The idea of a canal throui^h the 
deleft wasteland between the Red 
Sea and the Mediterranean nrtay be 
ae old aa Egrypt itself. One of the 
moat ancient archeological treasures 
ever found In thoae desert aanda, 

ss 



a mace head nearly 6000 years oldt 
bears a carving that portrays work* 
men finishing the banks of a canah 
Priests of the earliest Egyptian, dy- 
nasties recorded tales of a great 
canal that existed even earlier. 
Among the better documented rec- 
ords of Egyptian history la a descrip- 
tion of a King Sesostris III^ who 
used prisoners of war to build a 
canal 35 feet wide and 26 feet deep 
ao that warships could invade, in 
about IS&O B^C, the neighboring na- 
tion of Nubia. And an Inscription on 



a temple at Karnak records that King 
Set! 1 completed a canal from the 
Red Sea to the Hitter Lakes around 
1360 B.C. Still another canal was 
built during the reign of Pharaoh 
Necho^ about 610 B.C., and a docu- 
ment notes that 120,000 men perished 
in that effort 

One ancient writer, perhaps antic-^ 
ipating the current plans to build 
highway tunnels beneath the Suez 
Canal, complained on his papyrus 
that there were so many canals in 
Egypt it was difficult to travel cross 
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Two ulvag* thlp*. 

decKs elma«l dctwn< lo 
aurfaca, have 
lahsn on ballaat in 
preparaUon tor lift ot 
dredge Kassar. Baiore 
lift is [Tiade^ however, 
Tock crusher 
up from sur)ken dredge 
will be removed by a 
crane (ceeler of photo). 



A geoiMon passenger 
ship, the Mecca, had 
been acuUled in ihe 
northern aection of the 
oanaK She was one of 
first wrecks tackled 
by the Murphy Pacific 
salvors, tr sectioning 
ship, explosives are 
used firat. Final cuts 
are made with lorches. 



Cranes swing clearly 
cut, rigid section o1 
the Mecca orlo bank. 
"That^a ihe way we 
like to see them,'' 
says a Murphy Padtic 
salvage man, "because 
a section like that 
Is relatively easy 
to handle." Another 
piece of the ship 
appears in baokg round. 



Togalhar, Iwo Yard Heavy Lift Craft can 
ift 40D(} tons. In some cases, divers are 
reeded lo work heavy cables under wreck. 

icuhtr>' with animals or wheeled 
rehiclea without encourterinfr a 
looded ditch. 

It waa not until the lUth century 
hat European leaders bsKan to take 
t iieriouH interest in the politieiil and 
conomk udvaiitAK^s of a canul 
icro&a the Enyptiaii iathmua. Napo- 
leon was one of the first repreaenta- 
livea of the European power eatab- 
Bshment to realise that a cunal 



through Ksypt w'auld brinir India, 
China, and other tempting points in 
the Orient aa much aa SOOO to UOOO 
miles closer to the cities of France. 

But it would be yeara before ii 
canal actually came into existence. 
All manner of things caused delays — 
warst shifts of ]>a]itical jKiwer w'jthiii 
lilltypt, myaterioua deaths iti Egyi> 
tian ruling circles, and changes in 
plans as Britain and France vied for 
favor. 

The French won out when Ferdi- 
nand de l^iaser’i^ the Egyptian 



ruler, the Said Paaha, signed a con- 
tract for construction of the Suez 
CanaL On April ZB, 18B&, the first 
spade of earth was turned at Pel- 
uaium. 

Working cunditiona were not good, 
even by mid-l9th century atandarda; 
tem]:ieraturea in the barren desert 
frequently reached 120'^ F, and work- 
ers wore aiflicted with cholera and 
other infectious diseases. The noted 
German bacteriologist Robert Koch 
w'us sent to the area to study the 
diseases that devastated the workers 
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A routine job, say the salvors 



and it waa th«ra that he ieglated the 
cholera bacillus for the Arat time. 

Work progfcaaed alowiy during the 
early years of the project. The route 
of the canal was changed several 
times hefure actua] construction of 
the maritime waterway was begun^ 
While the Said Pasha was in the 
driver‘s seat— he died in 1863 — much 
work was performed by forced labor^ 
Hie succeaaor, the khedive Ismail^ 
abolished the forced labor system and 
the work pace picked up. The in- 
creased use of machinery and modern 
engineering methods also speeded 
progress. 

By the aummer of 136B, the waters 
of the Red Sea and the Mediterran- 
ean were separated by two dikefl, 
about a mile apart. One day^ the dike 
holding back the waters of the Red 
Sea at the north end of the Bitter 
Lakes was opened. A great wall of 
water rushed through the newly dug 
channel and up and over the banks 
of the canah wrecking machinery 
and temporary buildings. Workmen 
were rushed to the second dike to 
reinforce it before the Red Sea wa- 
ters could slam through toward the 
Mediterranean. 

The official opening day came on 
November 17* 1863* with a flotilla 
of 68 ahips from many nations pass- 
ing in single file southward from 
Port Said. The Empress Eugenie of 
France was aboard the lead ship* the 
Aifflef representing France. The slow 
procession of ships took three days 
to complete the trip to Suez. 

The opening of the Suez Canal waa 
marked by other embellishments set- 
dora equaled in the observance of 
engineering projects. A carriage road 
was built across the desert to the 
pyramids so that distinguished visL 

Presant and future ot an old canal; If 
plans are followed, two dredging opera- 
tions will widen waterway for big ships. 




The powerful YHLCt are positioned lji the 
mlddls of the oanal, a section of the 
concrete caisson cradled between them. 



tors could view the treasured tombs 
of the pharaohs. The khedive spent 
$4 million for the development of 
parks and public gardens, transform- 
ing drab areas of Egypt's ancient 
cities into flowering oases. Street 
lights were installed along the main 
thoroughfares ef Cairc, primarily 
for the benefit of visiting Europeans. 

But the long celebration was to be 
climaxed by the greatest cultural 
event of the decade — the first presen-^ 
tatlon of Verdi’s opera ^’Aida," com- 
missioned by the khedive for the 
grand opening. There was a delay 
in the premiere^ however, while 
France engaged In a war with Prus- 
sia ; the opera finally had its first 
performance in 1871 in Cairo. 

Through a financial maneuver, the 
British gained supervisory control 
of the canal in 1875. According to the 



terms of the original lease* Egypi 
would take over the waterway if 
1968. But during a period of MiddU 
East turmoil* ^gypt seized the cana' 
in 1956 and President Gamal Abde 
Naeeer kissed his nutiuii’s flag before 
raising it over the head<juarters o1 
the once -powerful British naval bas^ 
in Suez. During the emotional scene 
Nasser declared that “120,000 Egyp^ 
tians died building this canal anc 
it belongs to ua.“ But he neglectec 
to point out that those Egyptian;: 
died w^hile working as sluvc laboi 
under the Pharaoh Necho more thai 
£500 years earlier. 

Nasser's action resulted In a 3 hurt 
lived war. Some 30,000 French am 
Sritiah commandos stormed ashort 
at Port Said and a similar force OJ 
Israelis pushed across the Sinai Des 
ert. The United Nations intervenec 
to prevent the conflict from develop 
ing into a full-scale war and dis- 
patched a peace-keeping forca to pa- 
trol the Suez Canal area until 1967 
when renewed fighting resulted in thi 
closing of the canal. Dozena of sunker 
ships* dredges and other watercrafi 
blocked the lOS-mile chan n eh 

Many of these craft were stil! 
there In 1974, when the Egyptjar 
government announced its plans foi 
a modernized and greatly enlarger 
canal. First, the canal had to 
cleared of other mementoes of th^ 
'67 war — mines and other explosives 
American naval units, aa well as Brit- 
ish and French minesweepers pi tehee 
in. 

The job of clearing the 10 biggesj 
wrecks from the canal waa given tc 
the Murphy Pacific Marine Salvage 
Co. of Emeryville* Calif., a company 
that can trace its origins to the star 
of a professional American salvagf 
industry in 1866. Over the years 
Murphy Pacific has handled hundred: 
of tanker isalvage jobs in addition ti: 
(PlessB lutn fo p&g e J'S J 
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. . Even a bigger Suez will be a tight squeeze for 



The supertanker: 
A quarter mile 
of seagoing oil 



Selections from the book Supership 
by Noil Mostert 

With keets sometimBs ciearing channel boUo/rtc by as fittfe ss two or thr&& 
feet, supertankers carrying hundrerSs of thousands ot tons of cntd& oif can 
create disaster tor surrounding shorelines if their hulls are pierced ^ Ground- 
hgst cofiisions and sinkings have already occurred. To describe the growth 
of this new breed of oti tanker and the probiems of maneuvering the giantSr 
PM reprints here excerpts from the bestselfer, Supership. The author, Noei 
Mostert, saiied aboard the S. S. Ardshief, a 1063-fooi'Song British supertanker 
with a capacity of some 206^000 tons of crude oft . — The Editors 



O il tankers, a once obscure and 
largely unremarked race of ships, 
have established themselves during 
the past fifteen years as the dominant 
vessels of the age and, arguably, of 
all time. They qualify in bath respects 
merely on grounds of size. They are 
the biggest ships that have ever been, 
their dimensions being one of the 
technological audacities of the cert’ 
tury. Most of slip however, they quaF- 
ify because no other ships have ever 
been so universally important, none 
more political. They were the har- 
bingers of that new manifestation of 
global strategy and national self-in- 
terest. the energy crisis; It was to 
keep them moving that Britain and 
France landed their troops at Suez 
in 195 Sh Much broader and more 
subtle implications now rest upon 
their safe voyaging. They have be- 
come Indispensable to so much more 
of the world than at the time of Suez 
that they are now pivotal to global 
peace and economic survival to a 
degree that could not have been eas- 
ily visualized even then. 

The fate of much of mankind often 
has been affected by ships of vari- 
ous kinds, usually fighting ones, and 
the survival of individual nations oc- 
casionally has been dependent upon 
shipping as a whole, as Britain's was 
for periods during World War Two, 
but there never was a time when the 
viability of life for millions In both 
hemispheres was lne>:trlcab[y linked 
to the dally unimpeded passage of 
any one class of merchantmen. Oil 
tankers are the first to hold this perib 



fTom SUPERlSHIf by ISTDtl Mostcri. Copyfighi « 1974 
by Molten. rtftpMntwJ by oermiMipn of 

A. Kftopr, inc. Sorne ot Mw meletlal oflfllnelly 
ippee-rtd jn 7ht Htn 



ous distinction, because they are 
quite simply the principal means of 
carrying the world's oH from where 
it is to where It's rteeded^ Without 
them, much of the world would sim- 
ply stop, and it is a circumstance 
that will remain with us until oil has 
been replaced as a principal source 
of the world's energy and fuel, which 
no knowledgeable authority supposes 
to be possible before the end of this 
century. When that time comes, these 
monster ships, Ilk© the dinosaurs, will 
swiftly vanish. 

Meanwhile, they are sMii in thetr 
ascendancy. They get steadily big- 
ger, and their Influence upon our 
lives and well-being waxes propor- 
tionately. In fact, one of the most 
astonishing aspects of these ships is 
the very rapidity with which universal 
dependence upon them has grown. 

According to the United Nations, 
U.S- oil consumption per head In 
1970 was the equivalent of 7.4 tons 
against a world average of IV 4 torts, 
and a British one of 3.6 tons. Tfia 
United Slates fn 1972 consumed 776,- 
200, OQO tom of oil, which was 70 
mllUon Ions more than western Eu- 
rope’s entire consumplion, and more 
than double Japan's. 

It * ir 

Oil tankers are hardly new to Amer- 
ican waters. The prototypes of the 
modern tanker were designed a cen- 
tury ago to carry American oil over- 
seas. But oil ships such as 1h© S.S. 
Ardshlai have taken maritime matters 
not only into a new physical dimen- 
sion but also into a bewildering, 
complex, ar>d even sinister r>ew ex* 
perience. Mere comprehension of the 
world'a fleet of oil ships, whefhar 




One of largest tankers aflaat, Ofobt/k 
Tokyo weighs 47€,0'25 Ions. 1$ feet 
long and draws 92 fset when loaded. 



singly or collectively, requires some 
effort of the imagination. In the sim- 
plest terms, it means that at this mo- 
menl hundreds of ships each several 
times the size of the old Cunard 
Queans and entirely filled with oil are 
sailing around the seas. 

On December 31 si, 1973. there 
were 3B3 ships of 200,000 ions dead- 
weight or over in service, and 493 
more under construction or on order. 
Of' these, 119 were in the £60,000 to 
2fl0,000 ton class, and 26 were of 
more than 400,000 tons deadweight. 
The Ardshteiy with just over £00.000 
tons, was, on that summer's day of 
her departure for the long voyage 
to the Middle East and back, a quite 
ordinary and unexceptional unit 
among the 3,369 tankers now en- 
gaged in the business of delivering 
the world's oil and petroleum prod- 
ucts. 

* ★ * 

Aa supertankers get bigger, so do 
their preblemB. Indeed, If there were 
a ratio between problems and size 
tt probably would show a proper-^ 
tiortate Increase wilh each advance 
In slzot Navigation of these ships is 
virtually a new skill, even to the 
extent that they Involve forces never 
before seriously considered In rela- 
tion to ships; their size makes them 
the first of man's surface vehicles 
likely to be affected by the earth's 
own rotation, 

Largs masses moving on the 
earth's surface are affected by the 
global spin. This effect is known as 

Ivrti to paga iS5} 
WAV 1976 7t 





Pretty, 

easy projects 
in plastics 



by Harry Wicks 

WORKSHOP EDITOR 






Ptaslic culling boafd is saniiary, non- 
absorbing, disbwasher-sale. FDA, USDA 
approve clear Ptemglas for sucti use 



Stepisdder is a clever project tor indccr 
gardeners. Excellenl for displaying 
plants, it Can be placed anywhere. 



STEPLADDER PLANT STAND 



TOP STEP, 
e « 14" 



POLISHED EDGES 



LEGS. 

3 K 24" 
CUT EMDS 
AT 14' 



SIDE BRACE SPACER 

M/4 Ji 13/4" V 
(4 REQD.t 



SIDE BflACE 
M/4 * G-1/4' 
12 REDD I 



BACK BRACE. 
Z M n-l/Z'' 



jr STEP, a n Ti" 

p \ F3 BE 00.1 

STIFPENER [OPTIOMAO 
M/Z K r' (3 HEGD.) 

USE CAPILLARY 
CEMENTING 



NOTEr DO NOT 
USE STAND AS 
A LAODER 

CUT ENDS AT 14 









SHELF AND HANGER 





HOUNDED 

CORNERS 

OPTIONAL 



NO. B h 1 I ''*" 
CHROME SCREW 
RE 00.1 



I CHROME I 
-1^ WASHER ■ 
I (G REQDT 



SHELF 



SEND D 



BEND F 



GENO C 



BEND E 



Hat shelf/coal rack can be hung on wall neil Iq 
mud room or kitchen door to providG' a neat and 
convenienl way to stow youngsters' oulerwear. 



^I^houfi^h many beginning do-it-yourselfers think 
1 , otherwise, there's no ironclad rule that aaysi an 
excitiniff, functional project must be hard to build. 
The well-defiig'nedt easy-to-make projects on these 
pages prove that’s not ao. Created from acrylic sheet 
plastic such as Plexiglas^ all four are typical of the 
dear, gleaming household items that are now so pop- 
ular in the fashionable boutiques and better depart- 
ment stores. 

All except the coiTee table are made entirely of 
sheet acryljCf and even that one can be kept complete- 
ly in the pEastica family by replacing Its wood top 
with a piece of opaque sheet acrylic. The four pro- 



jects are fashioned of -'thick material currently 
priced from $3,50 to 53 per square foot. 

This plastic material is eaaiEy worked and requires 
little in the way of tool investment. The following 
know-how is a crash course in w^orking with sheet 
Hcrylicj for more details, send for the material de- 
scribed at the end of this article. 

■ Cutting, Leave the protective paper on during the 
cutting operation and use either a sabre saw equipped 
with a fine-tooth blade (32 teeth-per-inch) or table saw 
and plywood-veneer blade. You can also make straight 
cuts with a special hand toot sold by plastics dealers, 

■ Drilling, You can use conventional twist drills to 

fPJgasg turn fo flfljg 200 } 




SHAPED FROM 
12 K SHEET 



transparent ECKiES 



3/4" NO 10 CHROME 
OVAL HEAD SCREW 
[12 HEQD.l 



CHROME PLATED 
FlNtSHlNG WASHER 
(12 REQO.] 



Corioelable, which siends t6 Inches high, is 
made by combining a favarite wood wilh a pa^r 
of U-shapeJ legs fashioned of dear acrylic. 






COFFEE TABLE 


PLASTIC LAMINATE BONDED 


f'," 


■ 


■ 


IS K 4S“ 


TO 3M" PLVWOOD OR P ART ICLE BOARD 
fi t/2" ^ 
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lodern stereo systems have twice as many tape monitor 
Jacks as they used to— but up to six times as 
many things to ptug into them: decks for open-feel, 
cassette and 8-track tape; noiae reducers: 
frequency equalizers for the system (and possibly others 
for the speakers) — plus whatever the Industry 
may Introduce next year, And though 
some amplifiers have connections for 
speakers in several rooms, others don't. 

For all those problems (and some 
others), hi-fi accessory makers offer 
a slew of solutions in the form of 






TAPE AND INPUT SWITCHERS 
1* Hueiound TMS-1W you miHi dub to 
or from any of Ihree tapo decks, even 
tape a program on one deck while dub- 
bing anolher's tape onto a third deck end 
monitoring any of them you please. In the 
wood cabinet shown, it's, $34,95, or $5 
less In metaL 

2. Powereom Program Control Cenler has 

provisions for one recorder, pEus three 
olher atereo signals (marked for FM, TV, 
PHONO and MIC, but usable for any 
high-level signals) and two mono ones 
(AM and TV). It has switches for tlereo 
and mono operation and to attenuate 
speaker-level signals. Inexpensive, it's 
Just $15, 



3. Sony SB-300 lets you record from yaur 
amplFfTer onto Ihrea tapes, copy one tape 
while recording separately from your amp, 
or dub frorn one tape deck onto the other 
two. Slickly styled, it's $S0. 

4. Duhta, which as the name suggests, Is 
for dubbing, also takes three recorders, 
but has separate level controls for ampli- 
fier and tape output levels for easier mlK- 
ingi, In walnut as sbgwn, it's In vinyl, 
$ 60 . 

5. GC Audlolei Stereo Input Seteclor sim- 
ply lets one pair of input jacks handle 
three stereo signal sources: It's model 
3t>-501t>, $17,95, 



6. "Swilch-lf takes three recorders (two 
through rear pane!, one through frcnt-part- 
Qi jack), allows dubbing,, mking, monitor- 
ing or recording in any combination. 

7» Ettron MtnI-Mfi performs same functiona 
as Russound TMS-1W above it, but has 
clearer panel Indications, is less compact, 
and comes In choFce of gold or avocado 
front parrels, costs $34.95, 













ontrfll 1 tJoesrt’t signal*, it reads 

K T\o sojci-d hps come from your syalflm 
t 10 minutes or so, it switches ofMhe ayalem power^ 
lade by H, R, Manufacturing, sells lor $40, 



Sugflr'Swilcher nussound QT«1 lakes toiuir 4-channel or 
stereo tape decks^ equaliier, riioiae reduter, tets 
you copy tapes from one deck, Hstori to another, 
equalit:e In record or playback., mix channola, patch 
in olher components through the tronl. Cost is $249, 






SPEAKER SWITCHES AND CONTROUERS 
i. Russound Multi-Play MP-2 lols you con- 
lect any ol four speaker pairs lo either 
:ir neither of two amplifiers, has volume 
^onlfols for each pair, costs 569,95, 

3. SwiIcKcreft No, 657 dial switch fils 
dandard outlst boxes lor wall mounting, 
iOlects any, all, or any two of three 
■peakers, mainlains constant Impedance, 
lomes In brass or stainless panel, $12. 

IQ. Ellron Speaker Control Center SC-1 

^as individual on-off switching for three 
salts of spsakors; input switch selects 
, 3 llher of two amplifiers. In gold or avo- 
ndo panel with wood case. it‘s $27.95. 

II. citron SC-2 Speaker/ Amplifier Cenlrel 
Center, like Russound above it, has sep- 



arale amplifier or off selectors and vol* 
Lime controls for four pairs of speakers, 
cosfa $74.95 m wood with choice of front- 
panel colors. 

12. Switchorall No. 670P1 selecis either 
or both of two speaker pairs, costs $S. 

13. 5 witchcraft Speaker Selector Vf fakes 
six spanker pairs, comes in interlock ver- 
sion (Model taking only one pair at 
a lime, or mdeperrdont-butkm version 
(^Model 645) allowing combi nail o ns; either 
lor $48. Fancier, eight-pair versions are 
S9S each. 

14. Rkisfound Multi-f^lay SWB-2W has on- 
off switches tor three spoakers, input se- 
lector for two amplifiers, costs $26 in 
wood case shown, $20 wllhogt. 



SOUND-ON-SOU NO AND ECHO SWITCHERS 
These simplify sound -on-sound recordings 
made by dubbing from one track lo an- 
other, by mining in new mgterial, and 
stereo echo on Ihroa-head machines. 

15, Sony £B-200 has kniOb for use with 
tape decks having no separate output 
level control, has separafa echo buttori. 
eo^ts $50, 

16. TEAC AX-10 similar, also has Input 
impede nee selector switch, Is SSO. AX-SO 
(not shownj has no level control, but also 
allows mk-down from 4-channet to stereo 
or stereo to mono, coats S30, 





switchboxes^ like the ones shown 
here, that simplify elaborate systems. 
They’re not really necesaitLes—but 
without them you'd have to delve 
through anarla of cables hidden be- 
hind your hi-fi to plus and unplug 
connections, or cascade one acces- 
sory through the jacks of another 
with the likelihood that one misset 
switch could cut your signal alto- 
gether. 

Still another connection system 
comes from broadcast and recording 
studios: the patchboard. 

Patchboards let you plug anything 
into anything else at a momenTs 
noticcp without rearranging hidden 
cables. Studios use them for reliabil- 
ity (a spare component can be 
patched in place of a broken one in 
seconds h but you can use them (as 



studios also do) for exjieri mental 
connections— the running of a signal 
through an e<jua1izer en route to a 
recorder, for instance, 

Studio-rugged patchboarda like the 
one shown are expensive, but you 
can build your own, more modest 
one, using less expensive jacks. The 
principle is shown below: Use jacks 
whose internal contacta disconnect 
once a plug is inserted in the patch- 
board. When the plug is removed, 
the normal connection i» instantly 
restored, 

Pur example, if one of your tuner 
outputs fed the upper jack in the 
diagram below, plugging into that 
jack would give you a tuner signs! 
which you could then feed directly 
into your tape recorder's input jack 
on the patc:hbt>ard). This lets 



you bypass the ampliAer and tat>e 
an FM program while listening to 
something else. Or you could plug 
a portable recorder into the ampli- 
fier's tuner input, via the lower jack, 
for playback. 

For simplicity 'a sake, we've shown 
two-conductor jacks and plugs, which 
use the plug shields and jack frames 
as grounds (the frarnes of the upper 
and lower jacks in our example would 
then be wired together, too). It's 
Rometimea better to u.^ three-con- 
ductor phone jacks which break tuut 
connections when a patchcord is 
plugged in; using the secimd break- 
able connection for the gr^iund may 
reduce hum. 

Patchboarding is a lot of trouble 
and expense, but nothing else gives 
you such flexibility — if you should 
need it. 

The Ruasound QT-l un [jage 75 
combines both patching and switch- 
ing* The upper Jacks are “normalled 
thnsugh" for standai'd recording 
aperationa, while the lower jacks 
tfor equalizers and noise reducers) 
are not normal led, allowing those 
uccesKorles to be patched anywhere 
inttt the record and playback circuit*. 
With extra cords (not supplied you 
can also plug your auxiliary equip- 
ment in through the Rusaound's 
front panel. * * * 



Stereo ewUchen PKe 

this Powercom unit 
help tie together 
connpleK systems, give 
you extra Inputs to 
handle accessories 
such a* equalizers, 
noise reducefs, 
reverb units, extra 
tape decks and 
whatever else will be 
coming along next. 





Patchboards connect anything to anything, fast. 
'"Norma I led'' wiring makes standard connections 
without patchcords. M-odular construction on 
this Switchcratt patchboard (right) sfmplUies 
rewiring and repair of jack connections. 




r V .1 K 


qs 


' 0-0 




c*. 0 O' t*3 . 






76 



POPULAfl MECHANICS 










Old Inboard name on now 
outboard motora, Volvo 
Punta hs tntrodudrig nino, 
from 3.9 (abovej op to 70 
tip. From AquaBug Iniorna- 
tic-nal IS the ne-vv SuperBu^ 
(loft} an l 3 -pouader or 
about 2.5 hpfor $ 200 . Us 
11 -lb^ AquaBug, with about 
t .4 hp^ currently sells at J 1 50 . 



Little motors trom 
the big Companies 
incFude two hp by 
Evtnmdq (above), 
five from Eska {at 
leU). Johnson, 
Mercury and Chrysler 
also otter small 
motors with plenty 
of muscle for 
dinks, skiffs, canoes. 



Mini rigs for 
maxi action 



More go with less gas 



TILT LOCi^ 



by Ray Gill 

A fl fuel R'et.a shorter in supply and 
L prices iro up^ small ri|ra tnok 
more and more attractive^ There are 
plenty of pood uses for the hip hiph- 
horsepnw^er motors+ of course. But 
so many of the muscular midpets 
have been newly redesigned and im- 
prnved tn pi'ovide more push for your 
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Tilt-up trolling makes it possible {above) 
to chase lunkers in arDund slumps. But 
big-molor fsatuFes, as shown In cutaway 
below, are also being Lnlroduced in John- 
son and Bvinrude 9.9 and tll-IHp models- 
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money and more efficiency that 
they're earnintr new popularity* 

Here, too, is where the traditional 
argumentg between the wind sailors 
and powerboat akijii^ers end. Both 
can make good use of a mini-motor 
as auxiliary iKJwer to get home when 
the wind goes dow^n or the main en- 
gine runs the big tank dry. Many 
small outboards ncm^ come in extra- 
si:se shaft lengths or with optional 
shaft extensions they can be fitted 
on the high transom of a sailboat 
Sizes range from abtiut 1*2 hp 
up to the 20 and 25-horse '‘big lit- 
tle” motors* Sources range acrtjss 
the UrtitEfl States, Europe and Aaia, 
with new entries being imported 
from 'Sweden, Germany, Italy and 
Jai>an. The little kickers have always 
been known as fishing motors, but 
now the larger modi:! . :an tow amall 
water skiers, they are proving 
to he the ideal economy and conveni- 
ence |Hiwer for canoes, dinghies, in- 
fiatahles, small work boats and jon- 
boats, pontoon craft, rafts and row- 
iHiats, and even offer slow-speetl 
push for hulls as large ns houHebnats, 
Styling, easier handling and better 
[jerformatice improvements are be- 
ing adapted to the littie mills, Lof>k 
for electric and recoil-rope starting, 
tiller throttles* gearshifts and under- 
water exhausts, plus better weed pro- 
tection for props and better gear 
protection from momifilament line 
than the big motors hjive* Inside, 
many of this year's small outboards 
wdll have leas hulk and weight, aolid- 
stste ignitions that have no breaker 
ixdntfi to wear out, plugs that can 
take extensive trolling without foul- 
ing* drainless cnmkcaae recycling to 
prevent water ixilltitinn, I,<jon charg- 
ing and loop scavenging of the hig- 




Light 11-pounder Irom 
Stars, the Ted Williarns 
1 .£-hp air-cooled 
motor is t new 
addition to itie line 
of nine outboards up to 
IS hp. The 1,2 has 
adjuslable shalt length, 
recall starter and 
underwaier Si<hau5t. 
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ger engines are being used to improve 
the performance of minis, as well. 
But prices have not been soaring to 
match; Sears, for example, is plan- 
ning an economy T.&-hp model for 
about $2(10. 

This year there will be a wide 
choice of mini-mills. Here is a spot 
check of some of them : 

■ Eska, the largest exclusive pro- 
ducer of small outboards, has a com- 
pletely nev,' S-hp model this year with 
improved fuel economy, Power Lf>op 
design, and antipollution devices as 
on all its models. Eska^s water-cooled 
motors have been redesigned to in- 
clude P,0 and 15-hp models. Both have 
Sid id-state Ignition and preset car- 
buretors for easy starting, 

Eska's two 7.0 »ir-cocded motors 
have .solid-state Ignition and capa- 
citor discharge. One has full gear- 
shift. while H newer model offers 
forward and neutral plu*H a full pivot 
for reverse. This year's 5.5- hp has a 
safety twist-grip control like the 
larger Eska models. The new 4,5 and 
^ are aii'-cooled and have full pivot 
forward-reverse drives. Improved 
weedle,s,s propellers itml new line 
guard seals, plus larger clani]) brack- 
ets and easy->to-handle panel controls 
are features of the Eska 5,5s* 4,5s 
and 5s. 

■ Chrysler'^ “Swinger” economy mo- 
tors have :l.(i and 5 hp. Both have in- 
tegral fuel tanks and new plastic 
engine covers, plus new carburetor 
and powerhead for the 5 for im- 
proved starting, and fuel economy. 
The 6, W, 10 ami 1 5-horse models, the 
"Low Profile” lightweights, have 
either manual or autoelectrtc start- 
ing, improved economizing carbure- 
tors ami twist-grip thrott’e controls 
The 10 and 15, with three-b!aded 
props, are avat'able with 5-lnch and 
l5*inch extensions, ('ailed “family 
size” models by Thrysfer, the 20 has 
a new \viiterjn‘EK}f shuttdf s'witcli and 
the 25 a five-amp. alternator for bat- 
tery charging. 

■ Top of Evinrude's snuill-motor line 
fan also he classet] as the bottom >f 
the big-motor line. The Evlnrude 25 
hp is a small motor because of its 
85-jiound r’ortabnity — a big motor 
because it has such big-motor fea- 
tures flfl thermostjit-cooled iwin cyl- 
inders, pre,ssured)acked piston rings 
and dukk-Rise ignition for easy 
starting. It's available in manna! and 
electric^start models. The Ev in rude 
15 has the same high-intensity igni- 



tion, water-cooled midsection an 
prop-bub exhaust of the larger moti 
ela. A favorite as a sailboat auxiliary 
it has optional top- mounted coutrol! 
long fold-away steering tiller, five 
inch shaft extension and manual o 
electric start. 

Introduced last year, Evlnrude' 
new 9.9 has many of the features o 
the 15, plus programmed tilt an 
ahallow-water drive for trolling. Th 
5 also has big-engine features. Evir 
rude 4a come with 90 drive for on 
model, angled fisherman's drive fo 
the other for sliding over shoals, an 
shock-mounted aemi-weedlesH pro]n 
Steering is 360 pivot; throttle cot 
trols are side-mounted. 

At only 34 pounds, the Evlnrud 
2 can be easily shoulder-toted an 
a ixjrtage pack is optional* Quiete 
this .rear* it also has an optional sid 
mount for powering a canoe, and 
five-inch shaft extension. 

9 .Idbnson consitlers its 25 an ecc 
iiomical lower-powered twin of tji 
Sea-Horae 40. Moth feature pressurs 
back piston rings, full shifts and 
fuel-saving throttle linkage pip 
high-voltage ignition* On .fohnson 1 
and il,9* motors this year there ar| 
new longer handles for steering an 
twiat-grip throttle controls, heavie 
flywheels for easier starting wit 
both electric arid manual-start mtn: 
els, Manual 9.l)a and I5s can be onti 
hand started in gear at low trollinj 
s]ieed while you hold a fishing rod i 
your other hand. They also hav 
thermostat-controlled coijling, pre 
grammed shallow- water tilt- lock, to 
controls and heavy-duty proiw as on 
tion.i for .sailboat powering* 

The Johnsnii 6 uIsej has an acce:; 
snry heavy-duty \m>\\ the Am emn 
In straight or Angle-Matic model 




Big, nuiiUblsdedi prop 
and slower rpm ere 
smong oharacterlsilcs 
of British Seagulls. 
Motors range trom 2 
lo about G.& hp end 
3''e available In long 
shaH models Iqr sail 
auxjTe-y and work- 
boat appilcations- 
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and low-profile^ three-gallon tanks, 
and the Johnson 2 has a new air 
Bileneer to further reduce noiaa. 

■ Mercury’s line of small outboarda 
includes a new 4.5^ called the Mere 
46, to replace it^ 4 -horse Merc 40. 
Then there is a Merc 75 of 7.5 hp, 
a Merc 110 of 9.8, and the 20-hp 
Merc 200. 

The new Mere 45 has a at>ecial stop 
switch to turn oJT the engine more 
quickly. Merc 7.5 and 9.8 models now 
use a carburetor having a solid 
choke plate for easier starting, im- 
proved idle circuit for better fuel 
flow, and an auxiliary lighting coil 
kit to provide power for running 
lights and battery charging. An elec- 
tric starting kit is also available ujh 
an option for the Merc 200. All Mer- 
curys are water-cooled with fixed- 
jet carburetors which requite no 
adjustment during normal operatioriT 
jet-prop underwater exhausts, inter- 
nal fuel recycling. 

• Clinton'?! si ngle-ey Under air and 
water-cooled models now include the 
3-hp K-300, the 5-hp K-fsOO, 7-hp K- 
700. a new 7.5-hp K-750, the work- 
horse 9.9-hp K-990, and new this 
year: the improved Clinton t.5-hp 
k-150. 

■ Rugged reliability ia the reputa* 
tion of BritUh Beag oil’s line, with 
its 2-hp Forty Featherweight, the 
3-hp Forty Plus, 6dip Silver Ccntui .v, 
and the bnO-h]! Silver t’entury Plus. 

■ Honda has a new^ four-sti-oke out- 
Imrd of 7.5 hj] called the Honda H- 
75 Kl, Rated aa both quiet and power- 
ful, the engine does not require the 
premixliig of oil with the gasoline, 
kood gas economy ia reported; stan- 
dard SAE 10W-30W nil is added 
.se[>arately and pressure fed to all 
bearing .surfaces. 

■ For power without a r^rot>eller for 
snug-free ofjeration wherever ytmr 
boat will float, plus adiletl safety 
around swinitners, there \!^ the um- 
usual OUerbine outljoard. These 
four-cycle Rriggs & Stratton -powered 
jet-drive units come in three shaft 
lengths anti in models of S'/a hp, the 
nsaJ 2: the 5-hp MSOJ S; the 8-hp 
nSOJ 5; and the 10-hp IISOJ 7,5, 
All mount almost flush with the hut- 
tom of your boat, and are daiineil to 
provide economical as well us safe 
prti puls ion. 

Hiesel and VVankel rotary'EH.iw'er 
outht>ards produced abroad have abn 
been anm^unced recently and should 
be available shortly. Outboard power 
wdth no prop in the ivater is possible 
with the nirt raft-engined clamp-ons 
for airtKtat action. And If you are 
after real gasoline economy, conaider 
the newly popular tittle 12-volt and 
24- volt electric trtdhng motors. 
Clamped on your bow or stern, they 
wirn’t use any gas iit all, * + + 




Honda's new entry In 
the outboard iield, is a 
7,6-hp model called 
ihe B-75 Kl , a foUf- 
siroke motor with no 
gas-oil preitiixlng re- 
qiutrad. Fuel economy 
and quiet operation 
ana c la I mad. Searings 
are presEU recoiled. 



Mercury's min la 
run from a new 4.5 
f Merc 4S) through 
7.5 and 9,8 to the 
20 hp (Merc 200) 
and up. Merc 45 
replaces Merc 40. 
Fishermen at right 
are using 11 hp. 



Jet power from outboard? 
OUerbine four-oycla water 
jet models come in three 
shah lengths and Eour 
Briggs & Stratlon power 
beads ot 9V1r, 5, 8, and 
10 hp. Snag -free 
Operation Is claimed. 






Lighlwvight rigs, 
like Inflatables, 
favor light motors 
like Chrysler 5 
(above). This year 
Chrysler has models 
ol 3.6, 5, tow pro- 
file 6, @i 10 and 
15, plus 20 and 25. 



No gas at all, lor 
real fuel economy. 

Is needed with thie 
many elec I rice, ii'ke 
this Johnson, now 
available lor (rolling 
In where the lunksrs 
(and the mosgulfoee) 
ere likely to be. 
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PM OWNERS REPORT: FORD GRANADA/MERCURY MONARCH 

Is the similarity to Mercedes 
more than skin deep? 

A nationwide survey based on 990^295 owner-driven miles, 
by Michael Lamm west coast editor 

PliDlOS the author 




G ruiuuliL jiml MEtinirt'K \vh\ Lhi:^ yeur'^'^ Mer- 
cedes lonk-ttiike contest, but shoultJ they 
be compared with the Stutt^tirt Standfird in 
other waya? Is the Mercedea Lntiuence more 
than akin deep? 

Ford Motor Co, doesn't deny llftinjir n few 
lines from the Mercedea uml, in fact, 
capitulf^inir on what Ford calls '*the preciaion- 
fiiuefl car/' Nor i« Ford the only Automaker 
copying Mercedea theae daya — the Audi ItlOLS 
h«8 done it auccesafully for years, ami the new 
CM compacts (Nova, Ventura, Apollo and 
Omei^a) alao borrow^ the aarae attutired'OfF^ 
no-nonaeiiae atylinj;. 



"Prscltlorn'' Aotinl 
*xt»nd tp th* 
trunk. Oumpru 
uy lha apart 
lakaa up motl ol 
ita space. 



Tha Marcadti 390 
aadan iiita tar 
Over Iwica 
lha biaa price 
Qi a Granada. 



However, the Gratuidii and Monarch weren't 
originally meant Va become so Mercedes-like, 
and that^st one reaj«ni why a point- by-point 
comimriaon wouldn't be fair. The other reaat>n 
ia the big dilTerence in price. 

Ford (product jilarmera conceived this car 
aeverul yeara ago to replace the aging MavCom 
line (Maverick and Cometh But then the oil 
embargo hit, MavCom Haleu perked up, so did 
H certain demand for amal] luxury cara. ami 
Ford decided to keep the MavCom, Thia meant 
that in order not to compete directly in the 
MavCom price range, the Granada and Mon- 
arch would have to be u|>graded in such areas 
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Mercury Monarch foLir-ttoar intKtf>l waschoici? 

of 61 percent -ol Mof^archoift/nfirsm uur survey 






aa int^Hpr decor and Eeneral appointments to 
appeal more to those interested in an Artieri’ 
can Mercedes — at half the price. 

It's no secret that the Granada and Mon- 
arch are twins — identical ri^ht down to their 
luEf nuts ex.cept for {grilles and Irittip Both 
offer the same engine choices (£50-c,i.d. Six 
plus 302 and 35i-cd.d. VSb>. transmission a, 
suspenaiona. bodies and everything else. Even 
their base prices are nearly the same. The 
Monarch lists for |3B22^ the Granada for 
I3T56+ a difference of I$66 p 

Styling — prestimably Mercedes-like styling 
— topped the list of owners' reaf^ons for buy- 



Ther* H«m t* 

III Iflerencn h 
1nrOrhmAni.hip pnd 
ttrvic*^ 04ir ffwnsr 
DpIniHi labulallont 
w4>uEd Indlcat*- 



R»lalijy*b l*w 
Dwpiart admhiad 
lh« M«r[;wd«i 
r«A*mbjancfr-- 4 nily 
about wia parcanl. 



ing. A North Carolina gas retailer burbles, '*1 
had a man stop tile at an intersection the other 
day and tell me, *That's the prettiest car Tve 
ever seen/ It's a Granada GhiSt black/* And 
an Indiana cyde shop oireraUir n,ays. "We 
bought the first Granada in town: fell in love 
with it because St resembled the Mercedes, 
We get a lot of comments and compliments on 
the car/' 

But there were many other reasons for 
choosing these particular autos. Comments 
a Florida real-estate salesman, "1 looked at 
several different makes before settling on the 
Monarch. I felt it offered the most in style. 
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comfort and prestig:e, all of which import^ 
ant in the real-estate business. I feel 1 fot 
big-car looks and feel without paying an out- 
landish price, I call my Monarch a little Mark 
IV\” And from a North Carolina university 
researcher: ’'I wanted a small but not compact 
luxury-type auto which would serve me well 
on longer trips*" 

Some owners, though, are disappointed with 
the Granada's and Monarch's gas mileage — 
35 to 30 percent say they^d been led to expect 
better. “How can anyone tell such lies?" rants 
a Michigan retiree. "The salesman said I’d 
get 14 to 13 mpg around town and 22 hi 27 mtig 
on long trips. Tin getting 12 to Iti mpg over- 
all." 

Poor gas mileage stand.s out as Granada' 
Monarch ownera^^ .^Jo. 1 complaint. Observes a 
Minnesota Monarch owner: "We expected eco- 
nomical driving from a cluKsica! U.S.-made 
automobile. But It's not economical on gas. We 
have the Six and get only 12 to 14 mpg." An 
Indiana Granada owner lamenta, "I was tutd 
I would get at least L3 to 20 miles per gallon. 
With the 302 V8^ Pm getting all of 11 Ui 14 
mpg. My 1972 Cutlass uaed to do l)etter thati 
that* and I traded it in the hope of saving 
money on gasoline." 

How do moat owners rate comfort? Nearly 
85 ijerccnt give comfort marks of (tuufi to 
That's a high sctn’o for cars of any 
size. Here arc typical comments from driveis 
of four-door sedans: "I (ind the t^ar very com- 
fortable both front and rear; passengers like 
the ride and ,seats."— West Virginia insurance 
agent, "Excellent headroom." — MisHouri sales- 
man. "Rear seat surprisingly roomy."— Texas 
travel agent. "[ am G-.3 and find the adjustable 
bucket seats rtujierb. On one occasion I rode 200 



Inilrumanl cFastert are nearly 
^de^^^cal In Monarch (shown) 
and Granada, with speed- 
ometer end gas gauge the Only 
live dials. Larpn g^levabox is 
centered In dash, and digital 
clock comes etandard In Ghia 
modets ol both nameplates. 



eolh compacts have reclining 
bucket seats as standard, 
and make good use of their 
200“lnch overall length. 
Plenty of I eg room front and 
rear, say sedan owners, but 
coupes aren't so generous In 
back. Ghia Monarch fshown) 
has cashmere-Hke nylon knit 
or leather (rimmed In vinyl. 



Le-waf-lhan-. 
•ipactad gai 
Mileage rank! 

■I Granada and 
Monarch ownara' 
biggaat 

dltappolnlmanil. 



One raae wi mpg 
la ao law ta 
because owner* 
lend to load 
Ihna car« up 
wllh eii^eeaorlaa, 



Sedan! get tilgber 
marha tor comrorl 
end roomlneit 
Ihan the coupe*, 
k tew owner* 
auggeeled making a 
wagon available. 



Monarch daaltr 
earvfc* **«ma to be 
aboul 10 parcantagn 
point! baiter than 
lha Qranada *, 



Wood-grain I rim looks nice bul 
could be better alteched, say 
owners. Monarch got slgnifl- 
canlly higher workmanship 
marks than Granada, Daspiie 
contlnentst touches, Grenada's 
and Monarch's Inieflorsere 
more LTD-1 Ike than Mercedes. 



Map pockela on Ghle saalbachg 
(Grenada coupe shown) marks 
one of many thoughtful 
touches. Grenade owners 
praise Intartpr comfort and 
luxury. Several mentioned 
trading larger cars, 
but no one felt cramped. 

Coupe's rear pillars cul down 
vision more than sedan's. 
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miles in the back a«al and found it comfortable, 
too/' — Georgia aircraft mechanic. 

About the coupe, these uotetti "Fmitt fine, 
back small, but 1 already knew that when I 
bought the car."— Jersey computer operator. 
"Somewhat limited rear legroom," — South 
Camlina service technician, "Ru.'ipenslnii givet* 
firm but plea!;^ant ride. " — Iowa housewife. 

General workmanship and iiuallty comes in 
for mixed reactions. Among Monarch owners, 
G3.8 iierceht rate workmanship ffftfui bi eiirc#f- 
Icftt, but with Granada owners the figure drops 
to 56,1 percent. Thia might be the significant 
difference between the two cars, A cross sec- 
tion of workmanship opiniema runs like this: 
“The Granada, being a first-year model, 
shows surprisingly good quality control and 
workmunshii> — something not found too often 
these da.vs." — Massachusetts sales manager. 
"Except for wood-Krain moldings op the dash- 
board coming loose, I would rate workmanship 
very gotid," — Oklahoma hairdresser, 

Rut an AriKoda office manager observes, "I 
think my Monarch would be terrific if it could 
be sent back to the factory and reas.sembled," 
Along that line, an Illinois USAF retiree com- 
ments., "I'd say my Monarch 'a workmanship 
is generally exceElent, but 1 would like to see 
you t>utnt out in your magazine the apparently 
widespread practice of unaut is factory dealer 
preparatjon, The dealer doesn't do the job 
right the first time and then gets paid twice — 
once for 'make- ready' before he delivers the car 
and again when I have to bring it back. The 
dealer uses the ow-ner's warranty card to col- 
lect the second time," 

Dealer service didn't draw any huzzahs from 
ow'ners, but Monarch purchasers seem to have 
a slightly better opinion of their service de- 
partments than do Granada buyers. Monarch- 
ists vote 57.2 percent to rate service ta 

poirr\ Granadans condemn it by 66.6 percent. 




Mpnar^^s b«»t mllaaga la 14.8 to 18.2 with the 250 Six. 



Granida'i b*at mllaaga is 14.5 to 17.6 with tho 256 Six. 



Very few" o^vners had had mechanical trou- 
bles when we queried them, meaning^ that d^ 
spite their opinions of dealer service, they 
hadn’t had to take their cars in much. Those 
who did report troubles followed a slig'htly 
inconsistent pattern. For instance, while 1T.5 
percent of Monarch owners listed transmission 
problems, no Granada owners did. The malady 
commori to about 11 percent of all Granadas 
and Monarchs was a malfunctioning heater 
blower. Many had to he replaced. 

When we asked respondents to suggest 
changes, the moat common Cpredictably) was: 
“We^d like better gas mileage,” Ten to 13 per- 
cent want a bigger trunk, and 6 to 6 percent 
suggest relocating the spare tire, which again 
amounts to enlarging the trunk. The spare lies 
smack in the center of the compartment, ruin- 
ing any possibility of atowing larger suitcases, 
A space-saving spare is available optionally. 
Other rddike-to-see changes include; "Elim- 
inate the backswept lower point on the front 
door of sedans — it has a habit of snagging 
stockings, and I'm sure that under the right 
circumstances it could gouge quite a hole in 
someone^s leg,” — St, X^uis railroader, “Td like 
full instrumentation in addition to the idiot 



Thi«* compact* 
ilraidf carry 90 
pounut or aouiiU 
daadanaf — mere ihvt 
tha ThunderUrd. 



Tha joz va pri^wd 
ihe meal popular 
ard prebabfif lh« 
batl comprcmlia 
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and parfurmanc*. 



Ont cwnar uid hli 
wlr*'a r*o got 
gaahad by lh# losrpr 
adga ot llh* aadan'a 
Irom door and 
natdad 22 itllchH. 



lights/' — Maine educator. "More insulation 
to lock out engine and road noises." — Florida 
painting contractor, "Change gas tank so the 
last half gallon doesn't upchuck back out the 
filler pipe." — California school teacher. 

Most owners say they're happy with their 
cars' performance, but there were a few 
grumbles from six-cylinder drivers who'd like 
more snap. The Six with automatic takes its 
time pulling hills and apparently doesn't win 
many stoplight drags. On the other hand, own- 
ers of Granadas and Monarchs with the 351- 
inch VS engine howled the loudest about gas 
mileage,. 

Taking everything into consideration, 
though, owners of these two FoMoCo compacts 
say theyVe pleased enough. A New York 
housewife sums it up this way^ '"I do like the 
Monarch very much. It handles so easily, not 
large and clumsy, but large enough. The four- 
door is what we were looking for^ with sepa- 
rate, movable front seats so 1 can sit close to 
the wheel for driving and my husband can sit 
well back. It's quite roomy- inside, and on a 
trip to Florida recently, we couldn't stop any- 
where without everyone coming out and look- 
ing at the car." * * ★ 
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A mud room need not took like a 
mud room. It can be the gay 
and colorful entry you see here- With 
shelves standing by to corral bootSt 
lunch boxes, jump ropea and baseball 
gear, the fanilly back*door entry 
takes on anything but the look of a 
corner catch-all. When the shelves 
are painted lively colors to tie in with 
matching colors on the entry door 
itself, the overall effect adds a touch 
of excitement to the surrounding 
area. 

There's nothing to making such a 
shelf unit. For maximum simplicity, 
the whole thing, except for the back, 
ia made from stock 1 x 10 boards 
which you just saw to length. If rab- 
bets pose a problem to cut, forget 
them and let the plywood back lap 
the rear edges. The jigsawed letters 
can be the youngsterfl* ioitiaia. 




3/4 X 



1/4 X 3/a" 
RASeET 



BACK 



SIQE 



3/4 X 9-1/4 
(3 REQDJ 



3/4 X 9-1/2 



X 35 1/4" 



/4 X 3/0'^ RAea 
TOP 
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1^1 
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MAGNETIC 

CATCH 



ADJUSTABLE 
SHELF 
STRIPS 



3/4 J< 29 h 37 J/4" 



BACK 



OTTOM 



1M M 3/S" RABBET 



3/4 K 24 jf 26- 
3/4 X 26^3/4 K 29-1 

3/4 M 13 m 37-1/2 



3/4 X IB X 27-1/2^ 



/ 1/4 X 3l/B 

/ TOP rabbet 



t/4 tt 39.3/4 M 37 3/4" 
HARD BOARD BACK -. 



SAW KERF 
1/B" DEEP 



PIANO HINGE 
FINGER hole 



BACK 
3/4 X M/2" / 



SIDE 



BOTTOM 1/tfx 3/fl' 
RABBETS 



3/4m 2Sx 3S1/2 
DOOR FITTED 
WITH STANLEY 
#1S33 HINGES 



1/4 x^3/19' 
RABBET 



1/4 K 29-3/4 X 27-7/S* 

KARDBOARD 

BOTTOM 



3/4 K 29 X 37-3/4" 
3/4 X 3/4 * 36" 



An: Adolph BNilmih 



When a cojivertibk tliiih washer can 
join in and be a part of a cooltins:/ 
aervlny: center, it's almost better than 
having a built-in unit, even when 
there is room for one. In this case 
there wasn't, but there waii Btill the 
question of where to park a conver- 
tible out of aijfht when not in use. 
The answer was the clever side-by- 
side BtornKo unitt shown above, which 
provides not only the perfect hide- 
aw^ay for a convertible dishwasher 
but also Iota flf atorajre for small ap- 
pHanceB and bulky aervini? dishes as 



well What’s more, the top of the 
hideaway lifts up to reveal a handy 
wood cuttinp block perched on top of 
the diflhwaflhen When if a complete- 
ly closed, no one would ever gueas 
thereby a dish washer parked inaide. 

The twdn cabinetA have wipe-clean 
plastic-laminate tops and sidea cov- 
ered with natural ^rasB-doth vinyl 
accented wdth screen, molding painted 
bright orange to match countertops. 

Both box] ike cabinets are identi- 
cal in overall size, the washer cab- 
inet being dimensioned to accept a 



Maytag convertible. Except for the 
^4 -in, -hard board bottom of the wash- 
er cabinet and the backs of both, 
^-in. plywood ia used throughout. 
The joinery can be flImpUfled where 
the work U being done primarily 
with hammer and saw, Rabbet Jointa 
add to overall aturdlneas and offer 
no problem when you have a table 
saw* Rowe vert the backe can be mere- 
ly lapped and nailed. The washer cab- 
inet has A single door made to look 
like double doors by running a saw 
kerf down the middle. ★ * * 
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BAFFLES 



OPTIONAL BRACE 
1/S i 3/4 K 2?" 
FLAT ALUM) N DM 



36 MM SINOLE-LENS 
REFLEX BODV 

BELLOWS ATTACHMENT 



T AOAFTOR ICONNECT 
TO PIPE WITH 
EPOXV OR HOTGLUEI 



BLACK VELVET LINER 
(THIS SECTION ONtVt 



2' RIOlO PLASTIC 
PIPE APPRO K. 30” LONG 



FORMICA COVER 
lOPTlONALJ 



SPRAY INSIDE 
OF TUBE 
FLAT BLACK 



VA20 TEE -NUTS 
(4 REQDJ 



1/4 20 k 1" WING BOLTS 
(3REOO,) 



1/4" 



VEE block 
D hMENSIOHS 



SIDE V EW 



1 - 3 / 4 " 






I X lens brace 
TRIPOD 

y ATTACHMENT 
1 1/2"' 10PTIONAL} 



TOR VIEW fi/4- 






1 3-1/2" 



0-V/2" 



1 / 2 " 



M/4 



2-1^ 



3/4 



TOP VIEW 



Build this 
762-mm I 

for $35 



by Lane C. Sander 

Photofl by the aulhor 

L ong lenses are expensive — but not this one. You can 
j build it for about ^5 if you already have a bel- 
lows accessory for your camera. (A low-cost macro- 
photography bellows costs an additional $10 to 
The lens gives you 16 times the image sJ$e you'd get 
from your 36-mm camera*s normal lens (or about 10 
times for a 2^A-aquare reflex), with good detail and 
contrast. And you can focus it from about seven yards 
to infinity. 

There's a catch or two* of course: The aperture is 
fixed at f/16 (though you can mount a diaphragm 
behind the lens). The lens is longer than a true tele- 
photo of equal focai length* though probably lighter. 
And both the length and aperture require you to steady 
the lens on a tripod, with the mount shown here* or on 
bean-bags. 

There's just one lens element; a single, coated achro- 
matic lens (Edmund Scientific No, 41-270, $1G.60). It's 
well-corrected and uniformly bright across a 35-mni 
negative. The flare is trapped by a system of seven 
precisely placed baffles and a black veh^et lining. For 
focusing, you use a bellows unit made for macrophoto- 
graphy. To focus you move the light camera rather than 
the comparatively heavy lens. 

The lens barrel is two-inch plastic pipe. Its length 
will vary according to the camera and bellows used; but 
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popular mechanics 




Super-long lelephoto Ian* makes sun 
and rnoon loom large In pholos at leTt, 
At boltom left are cemparisen viewa 
showing same a Ire raft-lower scene shot 
with normal lens and 7G2-mm tele, 
dramatically llluatratlng extreme 
magnlfJcadOn possible. In photo at 
botiom right, perspecilve Ja sharply 
compressed, e cheracterlstFC of such 
lor>g lenses. Finished lens, shown 
In use below. Is simple, atiractive, 
easy to mount on tripod or beanOag 
rests to give It steady support. 






t/4-20 X 3/4" 601,1 AND 7 NUTS 
TO HOLD BRACE: tOPTIONALl 
SPRAY DULL BLACK 

\ STftAlGHT 

PIPE 

CONNECTOR 



15 -? 






BAEFLE 

CONSTRUCTION r 
7 " ALUMINUM FOIL ^ 
DISK WITH ^ 

DIA. HOLE 

OVERCARD&OAHtJDtSC 
WITH M/4" OiA, hole 



L E NS £ L£M£ NT t y XX "‘>5 

762 M M CO ATE D ACM ROM AT X%_ 




WAV ie7S 
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O ne ot the surest ways to succeed 
when remodel irtg or redecorating 
is to cover your walls with wood, 
Paneled walls provide a surface lhal 
Is compatible with all decorating 
Styles, and there are now products 
available to $uil ju$l aboul any laste 
Paneling ts a greal solution because 
it is a one-time job. When the last 
piece goes up, you're finished for good. 
M YOU Ihlnh paneling is beyond your 
skill, take heart- With some hitherto 
unpublished tricks usc^ by Iho 
professionals. PM shows you tmw il s 
done on the following pages. 

PLYWOOD 

FY^NELING 



The look of wood is 
greatl Here are the 
simple steps to beautify 
your walls with paneling. 



HOWTO 
WORK WITH 








in Mood loncs fincj cobrs 
Mioll as smooth and to xtured hnishes, 
Mood paneling olfers choices lo create 
eriy rrx>Dd. Prefinished panels wrere 
used in the rc»rrs shown here. All are 
good examples ol versatilely possihle 
with paneling: 1. Mason ric's Coach 
House Whiter 2, U.S. Plywood's 
lAreldwood Gothic Oak; 3. Weldwood 
Counlry Place; 4. Georgia- Pacihc's 
Porlsmouth Hemp; and S. Weldwood 
Ticonderoga. 



Preparing, fitting and cutting panels 







Accllmato pin»lt to room cor^ditlont by 
stacking for 4S hours bafore Inaialifng. 
Use spacers so air washes all surfaces. 




To atirt, maasura from corner to caniar 
of farthest atod that panel reaches (hare 
It Is 33 in,]; cut panel 1 In. wider {4Q \n.}. 




Cut scribed edge with plywood blade In 
sabre saw. Or use an 8-pt. crosscut saw 
that has littia or no tooth sat. 






Lsava line when you out acribad adga; 
then carefully trim to the line using a 
block plana or Surform Shaver as shown. 



Stand sheets around room for best match 
of grain In daylight and aftiriclal light 
Then number panels to ayoid a rhtxup. 



slOB WORKTAeiE/ 



Good aetup lor outttngi panele with por- 
table saw: Table conslsla of a pair of 
sawhorses and three lengths of 2x3, 




Mark locatlena vt all stud* an floor and 
cellling with lumber crayon or chalk be- 
fore applying the first 4xB-n. panel. 




Plumb first panel using a spirit laveff 
Temporarily lack panel up. Open scrlbera 
to 1 in., scribe tha panel to abutting wall. 




Plumb tha panel; temporarily tack It tc 
check scribed comer. Next, run a pen cl 
along edge to establish adhesive limit 



Ti 
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T he how‘to information Miven on these paffes applies 
to al] prefinished paneling whether it ia plywood or 
hardboard (the btter ia shown in photo 1, pitj^e 38 K 
The only difference is that hardboard usually requires 
more patient handling because of its density. But it's 
that very density that givea this paneling a marproof 
resistance to bumps and bangs; hardboard is a good 
choice when you anticipate covering a wall that will re- 
ceive rough treatment. 

h. 

Sizes and thickness 

Prefinished panels come in thickneaa and 4x8- 

ft. aheeta. In some wooda^ 7^ 10 and l2-ft. sheets are 
available by special order. In recent years^ many manti- 
facturera have attempted to hold the price line by shav- 
ing the iianel thickness- — in some cases to a scant ' « in. 
You should know, however, that high-quality paneling in 
full thickness is still; available from top manu- 

facturers. Don't settle for less if you want a first- rate 
Job. 

Since each 4x8 pane! covers 32: sti^ ft. of wall area, 
youll find that the work of paneling a room will go sur- 
priaingly fast. 

Estimating your needs 

Carefully measure the rcM^m you plan to remodel and be 
sure that your figures for windows and door openings are 
accurate. The easiest way to figure your needs U to add 
up the lengths of your walls in feet and then to divide 
this total by 4 (panel width). For example^ if the room 
j measures 12xl{i ft., add 12 + 12 -|- Hi -h IS to get 56. 
Divide this by 4 and you find that 14 panels are needed. 

If there are a number of door and window cutouts^ 
you may be able to use those leftover scraps to panel 
abewe and below windows and in other lesa-than-full- 
height areas. You ran estimate this by planning to posi- 
tion a full panel ahni/ the edffe of a large opening. Ta 
be aafe> bring along a -scaled floor plan of the room you 
want to panel and let your dealer double cheek your 
^figures. 

Preparing the walls 

If the paneling Is to be applied over bare studs, use a 
straightedge — a long 2x4 without any twist to determine 



if any of the 2x4 studs aren't perfectly straight. If you 
find high spots, whittle them down with a hatchet or 
plane; low st>utH can be filled by shimming studs with 
shingles or folded 15--Ib. felt. On new construction, you 
should staple a va{X>r barrier (G-mil polyethylene sheet) 
over exterior wall atuda before putting up the panels. 

In an existing room, start by removing all casings, 
moldings and other trim. If the walla are of plaster, it 
will be necessary to shim out the stud faces where 
baseboard has been removed. If any plaster ia falljng, 
remove it and patch the holes with plasterboard. 

Remove plate Covers from all electrical boxes and, 
if possible, free the boxes. These will have to be moved 
forward at lea.'it 1 in. if furring strips are used. They 
can be reinstalled using clips. 

If plaster is in good shape — walls are sound and there 
is little variance in surface plane — install paneling di- 
rectly over the plaster. Use plenty of adhesive and don’t 
spare the nails either. Contrary to popular belief^ it is a 
good idea to use a goodly number of nails — in the center 
of the panels as well as along their edges — even though 
panel adhesive is also used. 

Furring strips are nailed horizontally to the wall and 
spaced IG in, on center (o.c. l. Use 1x2 furring atrips- — ■ 
they'Ve an inexi>ensive grade of pine — and fasten them 
by nailing directly into studs. To support vertical edges 
of the panels, ix>sition a vertical strip every 43 in. (or 
to suit panel width) from floor to ceiling. Apply furring 
around doors and windows as shown in the sketch at 
top of page fl2. Where nece.ssarj% shim out the furring 
so that the faces of all strips are in the same plane. 

The be.st way to get a smooth, good-looking wall is 
with your eye^ not a spirit level. Put up a!! strips with- 
out driving the nails home, check the planes of strips 
using a straightedge and when satisfied, drive home all 
nails. Low spots can be shimmed (to the straightedge) 
using undercourse shingles; high spots are reduced 
either by chofiping away plaster from behind a atrip or 
planing down the furring. 

Pulling up panels 

Start the job at a corner aa shown on page 00. You'll 
find moat corners are not perfectly true. Thus, you will 
have to acribe the first panel to the corner^ To do it, 




mlr^ 



Apply adhesive llhemlly. Makers claim 
five-paneis-per-canridae coverage; pro- 
fessionals get Iwc panels per cartridge. 




Lei panel contact adhesive, lack several 
nails at top. Pack-off panel and open tor 
6 to 8 rriiinutes for solvent flash off. 




Finally, distfibute adhesive evenly by 
£Ndlng block of hardwood over surface 
while lapping continuously wilh hammer. 









Working with furring strips 



App]y furHflf) strip! at lop and bottom 
of wsitl (fight), than usa ^iraightadga arid 
level to maKe ceriain they are rn same plane. 



Run vtrllcsl furflnf) stripe to support pane) 
edges (far Nghl.) Horl^onial strips are 
held by &d oommon nails into sluda. 



JAMB E^TENSIOM 
tOF CLEAR I'INE} 



FUBFtlMG 



Fitting around windows 



With helper butting panel against prs- 
viously installed panel, mark the edges 
ot panel above and Pelow Ihs wrlndoi^;. 



Transfer meadiirements Eo sheel bacK. To 
assure groove lineup, panel (or area over 
window is cut from remaining piece. 



Uee 4>11. T-square to connect measure- 
meni marks across full width ol the panel. 
Next, mark offset pf your saw's shoe. 



Cfanifr T-square to ipaneling and use it as 
crosscut guide for a circular saw. Set 
blade depth to iusi cfaar 1,^-in. paneling. 



Perfect llu everytlme. Nails used along 
top and bottom edges are located to be 
hidden by moldings, which will follow. 



Put all furring up without driving home 
nails. Than use straightedge to locate 
and shim out low spots as shown. 



Apply beads of adhesive along furring 
Strips, install paneling over furring using 
same technique as for over walls- 



When furring siripei are aver existing 
walls, window and door jambs must be 
extended as shown. Use dear pine here. 



To delermine height Irregularltlee under 

window, measure between Moor and jamb 
al right and left edges of 4B-in. panel. 
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Two ways to make box cutouts 




Popular, bul not tml, method^chalk Hold panel in plACe, bai>^ on and 

rubbed or face of box as shown here, hope ihat an accurate tine is transferred. 





Measure and record dlelancee from floor Temporarily lack up panel and marl< I hose 
lo top and botiom horl^oniaf edges of box. height dimonsioriiS on face of lha panoln 



Insiead, with spirit level, plumb and Irans- 
lor vertical adgas of I he box to the floor. 




Use spirit level to trartsCer the vertical edge 
marks accuratoly from lha floor to panel. 




Lay panel on sawhorse lable llnish $lde 
up: punch holes through al four corners. 




Flop panel and locale gem box over 
holes; trace accurate opening lo be eul. 




Make plun-ge cu1 with sabre saw; cbin- 
plete cuiouL See neat accureie fil {Inaat), 



measure the tiistance from eonier to the center of the 
ffirlhcal stud that a full pane] vvill reach. On the job 
(^huwn, that meastireiTient was SP in. Kext, you add 1 in. 
to this meas tire men t and cut the [ir^t panel to width; in 
this case, that made it 10 In. Then you hold the panel In 



place, plumb it with a spirit level and temirorariljr tack it. 
Now, with your scriber (a compass worka just fine) 
opened l in., transfer the outline of the abuttinfj wall. 
Take down the panel and with your aabre aaw make 

{Please igtn io page 
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Cities 
in the 




This month scientists witi 
meet at Princeton University 
to work out plans for a 
fantastic scheme to put 
entire human colonies into 
orbiting space habitats — in 
possibly the next 20 years. 

by Richard Dempewolff 



I mug'ine & huge cylinder fcmr mileH 
in diameter and about 16 miles 
long orbiting in outer apace. Inaide^ 
you step from your oozy little cot- 
tage, stroll down a flower-lined gar- 
den path, wander through bli'd-filled 
wildlands, picnic in a forest park, 
awim in a lake, fiah in a river. Later, 
you hop on your bicycle or in yonr 
tiny electric car and run down the 
fltreet to the shopping center for 
some groceries. 

The cylinder will be rotating to 
produce artificial gravity, but you 
won't notice the motion. Ever.v thing 
will be just as it is on Earth — with 
a few pleasant exceptions. There will 
be no bustling crowdst no trallic 
jams, no blaring car horns, no eaa'- 
3 battering sounds of heavy industry, 
no ej^e-smarting amog. The air will 
be clean and fresh and the climate 
perfectly controlled — except it may 
rain now and then for there are 
real clouda up in the 

If you like mountain climbing, you 
can scale peaks up to 8(H10 feet high 
and — oddly enough — your backpack 
will get lighter and the going easier 
the higher you go because the artifi* 
cial gravity decreases as you ap- 
proach the center of the cylinder. 
And if you want to soar like a bird, 
just launch your pedal- powered 
glider from a hillside and off you 
sail — the lessened gravity at the 
"higher" altitudes will make man- 
powered flight easily possible. 

There will be other strange effects, 
too. As you look across the four-mile 
expanse of the cylinder's interior, 
your neighbor^' homes will appear 
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K ul:^Elitte down on the "roof," Water 
P will run uphiU. If it decides to rain^ 
it will rain in all directions— up and 
down at the sjime time. Up on those 
mountains there will be special trick 
"low'-gravity” awimming^ pools where 
you can dive off a tajard and take 
several seconds before blttini^ the 
water. When yon aren't swimming, 
you'll be able to bask on beaches 
anti get a real suntan from, real 
sunlight streaming in thre^ugh lung» 
IKirtlike sluts in the sides. 

If all this a{}unda like science lie- 
tiuii^ it isn^t. You're living En h man- 
made rnini-wfirli ] — n hold new plan 
to put entire human colonies into 
s|juce. Not just orbiting apace sta- 
tions filled w'ith antiseptic lab gear, 
but actual full-scale reproductions of 
Earthtike communities complete 
with huusoH^ .schools, stores, hilLs and 
valley P, trees and streams* roads arid 
wildlife. 

The project is not only feasible: 
it is under .seriouji. study right now. 
Thl.i month Mime 100 pr<.JTninent phy- 
sicistH^ engineers, astronomers, 
sjuioe-tiight ex[>erts and other scien- 



tittU will meet at Princeton Uni- 
verflity to confer on realistic — not 
hyixithetical — ways and means of im- 
plementing the pliiri. Organiser of the 
gathering and originator of the 
spHce-coloijy pro^ksaal is Dr. tierald 
K. O'Neill, professor of physics at 
Princeton. (VNeill is a young, per- 
aonahle, rtynamic, entirely hard- 
headed physic iat ivho knows what 
he'g alMUt. "We can coiuiiize space 
now'," he saya, "using 1070s techno- 
log.v. New te<'hni(|ues and approaches 
are needed * hut knowledge and eiipii- 
bility exist." He has data tu prove it. 

The space colony concept began as 
an "amufting" exercise for a group of 
ambitiouH physica students. The ob- 
ject, says the professor, W'aa to make 

de 
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otherwise dull calculations more in- 
teresting by applying them to a glam- 
orous, if theoretical, project. '*As 
sometimes hapi>ens in the hard sci- 
ences,^' he observes, "w'hat began us 
a joke had to be taken seriously when 
the numbers began to come out 
right ” 

The numbers indicated that com- 
pletely self-contained, self-a up port- 
ing, highly livable man-made mini- 
worlds could* indeed, be constructed 
in space — using oidj/ materials and 
technologies that already exist ! 

The initial prototype colony. 
O'Neill MUggeata* W'ould be a small 
one supporting about 10,0OQ ]>eopie. 
From this would eventually come 
full-si^e s|iace communities with 
populations of 400,000 circling the 
Earth. If u decision is reached to 
begin construction .‘luun, O'Neill e,s- 
timates the first colony could Iw com- 
pleted by the late lil80s — though ,vou 
]]robal>)y won't be able to move right 
in. It will take several years, using 
electrical ]K>wer fre^m sfdar eriergy, 
to get the gigantic cylintlura spin- 
ning at proper speed, hi any case, 
space communities <atmUf be ready 
by about the end of the century — 
in time f«r your children to l>c among 
the first s]}ace settlers in history. 

A.ssuming free u,se of the present 
Isjdy of tcchnidiE knowledge, pro- 
jected enst i]f the initial [irototype 
colony is cumparuble to that of the 
A|kdlo prujett — alkiut 3,'4 billion Hi72 
dollars. Within n few years, how- 
ever, products arid jaiwer produced 
in space would pay for the cost of 
construction, thus making such col* 
onies financially self-liquidating. 

For our owni Earth, the environ- 
mental ami ecological effects of space 
coLonixation will be staggering, It 
will take the pres.sure off our cur- 
rent jH»pubtion exidosion. It will les- 
sen the drain on our rapidly dwin- 
dling natural resources. It will end 
famine anti disease c^tused by {over- 
crowding. It will eliminate industrial 
|K>llution of our air and waters be- 
cause manufiicturiiig and pow'er- 
pr«{lucing plants W'ill be moved from 
Earth to special "dean'' facilities in 
the sky as part of the spnce-colonian* 
lion program. 

If O'NeiSI's proposals sire followed, 
here are some likely prospects for 
the future : By the late liiHSOs or early 
2000s, there would be no need for 
the construction of additional pow'er- 
generation plants on Earth. Solar 
power stations in orbit would Iseam 
energy tju Earth by low-den sit.v 
microwave, avoiding any need for 
nuclear power. By 2015, a significant 
fraction, of all humanity would be 
living in space colonies. The jHipu- 
lation on Earth might even begin to 
decline. A thriving economic inter- 



change between Earth a] id apace 
would be established. By 205(1* many 
industries now {Killutirig the Earth's 
biosphere would have been moved to 
apace factories, using pollution -free 
technology. Waste avouUI Ije recycled, 
employing the unlimited low'-cost en- 
ergy available in the colonies. 

With its population stabilised and 
liollution eliminated. Earth could be- 
come the "Garden of Eden" of the 
solar .system. 

Aleatiw'hile. life in space will be 
much like it is here, with regular^ 
day and night cycles, natural sun- 
light, normal gravity and an Earth- 




F^rloceton phyf'lcl^i Dr. Gars Id K O'Neill 
[rlflihif oKplalns hl 6 space colony plan io 
PM Foporler Richard Deimpe^olll ai led 



like eiivlroimiHii . All ihi-s will takr 
liiaw inside o'N'uiirs fniir-ndle-tli- 
arn Ctrl' cylludcE's ■v^'hSrling jir^.miul I he 
Kjirtli tike satellite mocnis. The huge 
tubwH Witt ho pri>ssuri/.t:d t«> priKtluve 
a "shirt- sleeve'' atmosphere, and 
revedve to set up centrifugal forces 
simulating normal Earth gravity* ' 
Actuttllyt the cylinders will be ar^ 
ranged iii pairs, tethered together byl 
cables alaiut 50 miles apart to Insure 
precise orientation in s|iace. The two 
tubes will L-uunter-rotate, each can- 
celing out any gyrosco|dc effect tlm 
other might produce, so the |iair al-i 
ways remains iKunted endwi.'^e to- 
ward the sim. The cylinders will each 
turn once every two minutes, pow'- 
cred by solar energy* 

Outer wftlU of each cylinder wil 
he {liviilecl Into six longittiilina] sec*| 
tions of alternating opaque and 
transparent material. The three 
opaque strips are "Land" areas, built 
up with real rock and soil. V’irtually 
any type of terrain can be simulated, 
freim rolling Berkshire hills to sweep- 
ing w'estern plains* a lush tropical 
paradise or lonely arid desert. Each 
land area is two milea wide hy l(i 
miles long' — big enough, (j'NeHl 
points out, to duplicate the soutfj 
coast of Bermuda or the Carmel Bad 
area of California, tn the prototype 
plan, an SOOO-fout mountain profile 
copied from the Grand Tetuns iii 
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Wyoming is proposed as a surface 
for one cylinder end cap. 

The alternating transparent pan- 
els, identical in to the Sand 

strips, will admit sunlight Three 
mammoth rectangular mirrors, 
hinged, to open out above the trans- 
parent at ri pa, will reflect the .sun into 
interior land areas and make the 
sun visible to aijace dwellers just as 
it appears on Earth. By adjusting 
angles of the mirrors, it's possible 
to make the sun traverse the sky in 
an ap[iarent dawn-to-dusk cycle and 
also to alter seasonal climates within 
the space colonies. You could even 
|)lan, suggests O’Neill, "a phase dif- 
ference of seasons betw^een the twdn 
cylinders and have mid^vinter in one 
while it’s mitlsumnner in the other." 
Thus space colonists, visiting each 
other in small shuttle craft, could 
enjoy brief climate changes just as 
winter-lxunicl Earthlings head atmth 
for a sunny retreat. 

Almost nothing is impossible in 
the never-never storybook land of 
outer apace. There iV one problem, 
though — it’s with stars. Tf you turn 
the mirrora away from the sun to re- 
flect in the stars, the stars would 
appear to rotate every two minutes 
and “you’d get dizzy,*' O’Neill ob- 
serves, But space dwellers will still 
get to see magnificent views of the 
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stars from zero-gravity obaervatoriea 
and hotels just outside the habitat. 

Crops will be grown outaiilB the 
main cylinder in a “halo" of smaller 
cylinders or pods surrounding one 
end. The advantage of keeping agri* 
cultural areas outside, in addition 
to creating more living space inside, 
is that each one can be individually 
tailored to suit the specific things 
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you want to grow. According lo Dr. 
Eric Hannahs O'Neill’s right*hand 
man at Princetoiit "In each of those 
Dutnide cylinders you can change the 
climate and seasons to accommotlate 
the erop+ Each i.-s a separate environ- 
ment geared tu citrus fruit, poultry, 
TV inter wheat, livestock— whatever 
yog Want." 

Other external pods would be used 
tij house industries, W'orkshops, auto- 
mated factories, scientific research 
laha, ubservaUiries and other special 
facilities. Thus all industriah manu- 
facturing and experimental work 
would be kept safely away from 
"civilization" in the main colony. As 
Hannah explains, "The external pods 
would be lashed in a space frame of 
light cable, probably, so the.v 
wouldn't run into each other, But 
basically they d be itulependent units. 
That way, if there's a plant or animal 
disease, you can isolate the unit and 
sterilize it." Products produced in 
these external labs and factories 
could be sold to Earth, including 
some highly sophisticated things that 
are actually caster to make in space 
such as special crystals, supermag- 
nets and other high-vacuum items. 
Power from satellite stations coulcl 
also be sold to Earth. 

The space colonics will circle the 
Earth along the same orbital ijath as 
the moon+ The reason is curintis. It 
has long been known there are live 
orbiting points in space where the 
gravitational forces of Earth and 
moon balance out. Any object stit- 
tioiied within one of thcRe vast, 
roughly spherical gravity-lc»s " pock- 
ets" WT)uld tend to be trapped there, 
orbiting Earth forever without need 
for propulsion, 

These five gravity-free points, 
known as “libration centers," are de- 
signated "Ll'^ through "LsV. Areas 
L4 and L5 follow the same orbit as 
the moon — L4 ahead of it and L5 fol- 
lowing it, t)f the five centers^ only 



\A and L5 are stable so these have 
been chosen as locations for the space 
colonics. The twin-cylinder space 
habitats would be .stming out along 
these orbital [laths at 120-mile inter- 
vals — 'far enough apart to be safely 
se]ja rated, yet close enough for easy 
access to each other. Fcjr intercolony 
travel, there wouhl be public space 
shuttle "buses” making regular trips 
between habitats. To vsit your nearer 
neigh tuirs in .vour twin colony, .vou’d 
hup into uti engineless„ pilotless craft 
that can "unlock” from the outer 
surface of the revolving habitat at a 
preprogrammed instant and be flip- 
ped into space by centrifugal forge 
at about 4DD mph. In nine minutes, 
you’d "lock" onto the spinning adja- 
cent cylinder at zero relative velo^ 
city. Docking towers and spaceports 
nre at the "nose" of each cylinder 
to handle such craft, also space 
fiights from Earth. 

Most fantastic of all, perhaps, is 
the fact that these colossal colonies 
will not only be built p'n space, but 
will largely use material and energy 
sources futimi in space. Except for 
certain, materials and special con- 
struction machinery needed initially 
to get the program started, only 
about two i>ercent of all supplies will 
come from Earth* predicts O’Neill. 
Ore from the moon and asteroitls, foi- 
instance, will be useti cxten.-iively in 
fabriciiting parts of the habitats — 
at a fraction of the cost of moving 
the same materials from Earth. "To 
bring a kilogram of material frtim 
the moon to L5+'' says O'Neili, "takes 
less than five jjercent of the energy 
needed tu move it from Earth.” 

To transport moon ore to construc- 
tion siteii in space, a unique device 
lias been proposed. It takes ati vantage 
of the moon's vacuum and low ea- 
tai>e ve]oeity-“lesa than a quarter of 
what would bc required to boost com- 
parable loada from Earth. This ma- 
(Pl^se turn S& pag e 39 5} 
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Inslant i 

anchor 

For a 

beach 

umbrella j 

Biklnl-cFad bathing beau- 
lies win have an easier 
ttme setting up their beach 
urrbrellaE with this Invari' 
hon trojn seulhem ilafy. 
it consists of a separate i 
socket (far left) cantaining ' 
a hand'pranked pgirk- 
screw-ilke bit that can be 
turned into the send to 
provide a flrrn support. 
Once the anchor Is In i 
place, you simply slip the | 
umbrella pole in the sock<' j 
et. The device is designed ’ 
especially for use on hard, 
pebbly beaches v^here 
It's diftlcuH to push an 
umbrelld pole into lha sur- 
face^ ft's the work of An- 
ionic Fondocaro, Via Na- 
2 lonale 129, Pellegrlr>a Dl 
Bagnare, Reggio Di Ca- 
labria, itaiy^ Ho hopes 
lo have ll on the market 
soon- That may please 
the giria, but pity Ihe poor 
boys — now they won't 
have any excuse to come 
to the aid oi '^helpless" 
beach bunnies. 



It's a plana . . . it’s a 
sub . . . Il's superboal! 

It looks like a cross belweert an airplane arvd subma- 
rine, bui It'S nellher. It's a homebulFI speedboat de^ 
signed by German mechanic RcH Gchmidt of Scheel- 
son near Hamburg, Unusual clgar'Shaped hull la 
propelled py a pylon*mounted air prop powered by a 
250>hp VolvQ-Continenial engine. It leatures an air« 
craft-lype tall for alability with movable rudder lo 
augmeni the water rudder lor added sleeting cpniroL 
Called Fas 100 — tor Flying Boal System and 100 
klJomeiers— il has a lop speed of aboul 62 mph, 





Pedal your own 
paddla*whe6ler 

Air mattresses are fun to float on, but they're hard lo 
maneuver and can even ba dangerous If they drift or are 
blown loo far out to sea. So Ihirfks French Invenlor 
Nicolas Nalpas who came up with this llghlweighl pad- 
dle-wheel propulsion unit lhat can be sirapped to most 
standard rubber rafts. Two versions are available — one 
you pedal like a bicycle- as shown al left, and one you 
operate by hand cranks. You steer by shifting body 
i^eigjit. Besides giving you water power, theyVe &aid lo 

provide good, healthy exercise. They're made by N- 
Nalpas^ 12 Valine des Anges, 63 Cllchy S/Bois, France. 
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FNp'up rod holder speeds 
hook setting, bailing 



When you get a strike wllh this two-way Hshing-rod holder, you can 
set Ihe hook mereCy by pulling back on the rod. A pivoted ring (right) 
enaisfes you to lilt the rod back wilhout first having to remove it 
from the holder, saving valuable seconds. The ring also holds the rod 
upright for you, rraelng your hands for easy baiting of the line. S1S 95 
from Tempo Products Co., 6200 Cochran Rd-, Cleveland, Ohio 44139- 



He scoots through the water 
with the greatest of ease 

Wilhoul moving a muscle, this scuba diver is propelled along at up to 
3 mph. The reason for the apparent lack of power is thal hts propul- 
sion unit, unlike conventional hand-held models, attaches directly 
to his air tank, leaving his hands free. New battery -.powered Scuba- 
Drive is about $200. Shakespeare Products Div,, Kalamazoo, Mich. 




Quick-change camping carrier 
fa bike pannier or backpack 

In 30 seconds, you can convert ihls double-duty Trek 
Pak luggage carrier to either bike pannier or backpack. 
Made in three sections, it unfolds to fll over a bike 
carrier and straddle the rear wheel (Icp photo). Zipped 
together, the sections become a sin 'He unit lor use as 
a backpack wifh shoulder and waist straps (bottom). 
Price not announced. For information, write Pawtucket 
Foam Products, 390 Pine St., Pawluckat, flJ. Q2S62 
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Washing brush 
has swiveling head 

Wa&h-Ma«lor, all-purpose wash-brush 
kir, pours oui a rash of suds or oi«ar 
water for cleaning cars, trucks, camp- 
ers, boats, windows, sidlrtg. Brush 
head Is BV^ in. long by In. wide, 
has nonsqratchfng plastic bristles^ It 
swivels and locks In either wide posi- 
tion or torpedo selting lor corners. 
Automatic sudser In 4lt^*lnch handle 
has pushbulton control, attaches to 
garden hose with a Cycolac fitting^ 
Suggested retail price ie SIB; Manu- 
factured by Pyroll Master, 445 West 
t4^ixon St., Savage, Minn. S537B. 





Cold- beverage server 
fits inside refrigeralor 



For easy storing and dispensing qf cold 
beverages, Baysee KoldPor KP-B is a 
sturdy G-quart container with fauceb Made 
of polyethylene. It safely holds almost any 
hind of liquid without damage or Irene- 
fer of flavors^ and Is easily cleaned with 
soap and water. KP-B fits on standard re- 
frigerator shelves with its faucet over- 
hangiftg, so that youngsters can serve 
Ihemsalves drinks without spilling. Its 
dripless faucet has two operating posi- 
tions — for automatic shutcft and continu- 
ous flow. Price is S7,S5 postpaid from 
Baysee Products Co., 1341-V East Fulton 
St,, Grand Rapid s, Mich. 49503, 



If you donH answer this 
phone, help comes fast 

Vour telephona can keep tabs on the I 
III or aged in a new system called i 
Phone-Cam. The phone Is programmed 
to beep and flash at preset Intervals, 

If Ihe patient is unable to respond by 
shutting it off. It automatically dials i 
up to rive emergency numbers — and J 
keeps dialing until help arrives. The * 
patient can also dial the numbers re- i 
motely by pressing a portable switch, 
M.E.D,I.C., Inc,„ Scott's Valley, Calif,, 
developed the system. 




Jumbo garden cart 
carries large, 
heavy loads 
in single trips 

For big yard and garden Jobs, 
Garden Way Model S6 cart has 
a capacity ol nearly had a 
cubic yard and up to 40Q 
pounds. Large 2€-lnch ball- 
bearing wheats with balloon- 
type tires roll readily over ob- 
stacles. Load is balanced over 
axle for easy pushing and pull- 
ing, Track width and height let 
cart straddle garden rows;: han- 
dle telescopes to Suit user. 
Construction is ^-indn ply- 
wood with steel on all edges. 
Stores upright. S119.5C plus 
shipping; Garden Way Re- 
search, Charlotte, Vt. 05445. 
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Modern roittop is hMi set 




This modefn piece of furrtiljt'e isrl'l a 
rolltop desk — it’s a rolllop 4-channel 
rad io/phana/S -track console. Each ot 
its four speaker sy^lems has a separate 
wooler and tweeter, Its 4-channel decod- 
er seotion gtve& quad sound from SO 
records and FM brqadcasls. simulated 4- 
channel sound from stereo- Irv chrome, 
pecan and black, it's MagnavoK, 345 
Park Ave., New York, IM,Y. 10022. 



Ughtweigtit utility pump 
for fiorhe and garde^n use 

WeigKin^ 12 pounds^ Minute Master pump can 
moye more than 1300 gallons an hour. Self- 
priming pump has 1^-hp motor, runs on house 
current; 4CFp.sJ. output cen operate three sprJn- 
klers^coupfings accepi garden hose. Aboul S65; 
oplloinal kit with 15-loot hose and Hat auction 
noi^zle to drain Hooded areas, £i7. Peabody Barnes, 
B51 North Main 5t., Manalleld. Ohio 44902, 






This— believe ft or not — is e toy! 



You have to look twice lo lell this tractor cab isn’t Ihe real Ihlng. The 
beau 1 1 fully detailed scaled-down replica was built by Bruce R. Branch Jr* 
ol Martinsville, Va„ for his three sons. It's 5 feat long^ 40 inches wide, 
is powered by a 7Vj-hp engine from a riding mower, has three forward gears 
and reverse. Top speed Is about 15 mph. All lights, horns and other acces- 
sories really work. There’5 even a 14-loot flatbed trailer lo go with it. 



CordFess trimmer 
cuts wide swath 
through big jobs 



wide Tracker cordless efectrlc 
grass trimmer fills the gap between 
small trimmers and mowers, Sug* 
gested Tor awkward lawn eldovas, 
light weed-growth areas, steep 
banks and hard-to-reach irimming 
areas. It culs a swalh nearly a loot 
wide. Squeeze-lever switch Is lo- 
cated on 4'0-Inch adjuslable handle, 
has safety lock. Baltery pack de- 
livers 30 minutes of operailon on a 
charge, with trimmer making 2S,S00 
cutting strokes per minute; extra 
battery packs available. Weight is 
1 1 pourrds. Suggested retail price, 
S69,99. Disston, Inc,, 601 Grant 
St.. Pittsburgh, Pa, 15219, 
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Mlterbox wllh 
roller guides 



Ctamp‘N-Saw nnllorbox can be 
used with either backaaw cr 
handeaw to make perfect A5* 
and &0'* culB, maker cfaims^ 
f^oller guidea adjust tor saw's 
thickness; movable jaws, hold, 
workpiece firmly. After mitering^ 
Clamp-N-Saw holds pieces for 
gluing or nailing, frame is heavy 
cast aluminum, can be bench* 
mounted or used freehand; ac* 
cepts workpieces up to 4 inches 
wide., 2 inches high. $1S.50 at 
hardware seores. Durall-Eagle 
Tools. Old Nepperhan Ave.,, 
Yonkars. W.V. t0703. 



Adjustabfe camura bag 
gives you a tot of choices 
of equipment to carry 



Here's a good-looking camera bag (right} that 
faoaats a tew nice extra teal urea not found on 
the average gadget tqter.. The adjustable par- 
titions — and the opiional additional camera 
cradle shown In the toreground — give you a 
choice of carrying one or iwo 3S“mm cameras, 
plus just about any likely combination Of 
lenses, flash, film and other accessories, for 
bigger cameras, the sectioned compartment 
lifts out altogether. Double handgrips and a 
snap-on shoulder strap make for easy Canry^ 
Ing. The bag is priced at $50 to $55. depend- 
ing on options chosen, from Spiratone, Inc., 
135K16 NqrThern Blvd„ Flushing. N,V. 11354. 





It's now 79" cutslde — anb If you wail 
four seconds, this new Heath kit will 
show yeu the inside temperature, loo 



No more squinting at Ihermometers, or sticking your head 
qut a window to see whal it's (Ike outside. This new Heath* 
kit shows you the temperalure digitally from — 4Q^ to 
-f-1 20*F„ or —40'' to -f-50*C. It can be set to show either 
inside or outside temperatures O'r to alternate, every four 
seconds, between them. Buildirtg time was 11 hours. Style 
matches Healh's CC-10D5 dock (page 127, Dec. T3J, Price, 
including &S feet of cable for two temperalure sensors, Is $63. 
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Ball-bearing steadyrest reduces 
vibration without marring turning* 

For lathes with 6 lo 17- Inch swings, this steadyrest turns with 
the workpiece at support points end minimizes vlhrstlon end 
chances of breakage with even long, very smali-diameier lurninge. 
II won't burr> or mar workpieces as a friction steadyrest can. Ball 
bearings are factory greased and sealed. The design permits sup- 
port at any point along workpiece. $3B.5P postpaid, from Turn-0- 
Carve Tool Co., Box B315. Tampa. Fla. 33€04. 






ightwaight table saw 
ith a hefty cut 



ifs Toolhra^i Model 91 tabFe saw is designed to 
ler cufIJty features al a modest price. It has a 
i moior, 9‘incJi ijlade, douWe*locking rip fence, 
iter gauge, ball bearings throughout and 17x£0- 
Ch table. Still, total weight, with motor, is only 49 
3pnds. SI 64,95, Also ava:iatile is Model 91 K with 
iirii-large 20>c3S-inch table for S229,fl0. Toolkrati 
orpM Plainfield St., Chicopee, Mass. 01013. 



ake-i1*wlth-you water filter 
:s any faucet^ home or away 




No-sweal, no-sitp bow 
stringer for archers 



nail, portable water purifier slips over any faucel, 
in be carried with you on camping trips or foreign 
^vels to pfovide clean, Iresh-tasting water. Cor' 
rning acltvaled charcoal. It's said to filter out bad 
stes and odors, chlorine, dirt and ether impurities. 
I ole: Not intended for removal of dangerous bac- 
rial contamijiants, howaver) S3. 95 postpaid. Three 
>ns Unlimited, 245 £ast Gunhill Rd., N.Y. 10467. 




inn 



This handy aid is said to ellrnFfiate Ihe hardest part ot archery — string- 
ing and unstringing the bow. Standing on the line and pulling up springs 
the bow tor easy slipping of bow string Into or out of tip notch. Untika 
some earlier lypes. there's no end cup to cover and obstruct the notch. 
Instead, a norrslip plastic gripper loop holds the bow tip securely while 
leaving the notch sKposed, No-Twist Sow Stringer is 12.95 at sports 
stores or frorr Saunders Archery Co., Sox, 476, Columbus, Neb. BS6t5l. 



Sound waves tickle dirt away m 
this kil-built ultrasonic cleaner 

Cleaning objects full of intricate, dirt-catching cracks (such as paint- 
brushes, jewelry, watch parts, dentures! ^asy with this Heathkiit 
GD-115D Uitrason’e Cleaner. Fill the stainless-steal tank with detergent 
or solvent and 41,DOO-Hz ultrasound waves agitate the solution into 
every nook and cranny. A timer shuts it off after one to five minutes. 
Sullding time is two evenings^ price, S55. Our test sample fright) proves 
it workg-^leaned half of gear wheel is bright; uncleaned half, black 




Hflk inTf 





Ntironict, NlOOOX, SflD 



MIT3 T44Q, VZQQ 



Super 

math 

from 



simple 

Mts 




Four new calcuiators that 
match your math skill and 
put-together know-how. 

T he^^e four electronic slide-rule 
kits offer surprUitiR' variety, 
thouirh fill do bueically the Bame 
himla of trij^onometrie, Uji^arithmle 
and arithroetica] calculations. 

Least typical^ tiniest, cheapei^t uml 
ijuickeBt — if not easiest — to build (1 
to 3 hours) is the SintUir. With fea- 
tures like fixed sdentiAc notation 
(that shows numbers as five siffnlf- 
icnnt fijrures plus & power of 10 to 
save diBplayin:^ unnecessary zeros ), 
reverse Polish notation (see Dec. '74, 
puf^e 108) » and trlff functions that 
only work in radians^ not defrrees, it's 
strictly intended an a slide rule, not 
for household math. 

The Heathkit is more home-ori- 
ented — easiest to build (but it takes 
nine hours i. with easy-readinir dis- 
play showjnfT only normal, not sci- 
entific notation^ and slick stylini?, 
Features abound in the Heath, 
MITS and Netrunlcs kits: All three 
have keys that enter pi to 8 ditrits 
(Heath) or 10 dijfitii (MITS, Netron- 
ica) with a sinifle stroke (two, on 

Sing It, 42 -pln Inttgraltd etri^ll harped 
10 iTiake the Healhkd IC- 210 O the taslesi, 

If not the quickesi, to build. 
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the Heath ) . All three have keys that 
do direct square rwts, raise numbere 
to any iwwer ( handy for findinjr cubt 
and comnlex roots), chanite numbert 
from positive t<j negative and buck 
interchange factors, that find base- 
10 b|fs, natural loga, powers of c and 
feciprocale, and keys that perforit 
triir calculations in radians or de- 
grees, 

Functionally, then, the main dif- 
ferences between the Heath and th< 
other two with precisely the sam* 
functions lie In memories. Heatt 
has one memory, with four keys tc 
clear, read or add to the memory or tt 
exchange the number held in memory 
with the one on the display. 

The MfTS and Netronlcs have twd 
extra registers ; One is a memory 
with a single key that either enteri 
the number on the screen into thi 
memory if it's a total, or displnyt 
the memory's contents if unythiiq^ 
but a total is on the display. Th< 
other is a pair of parentheses whicl 
{."an enclose a subcakulation withh 
a larger one. The MITS and Netronici 
also have one key for every func 
tion; the keybijards of the other twe 
have shift keys that let one key per- 
form two functions (Heath) or thre* 
[Sinclair), according to the shift ke^ 
IKisitkm, Building times are aboul 
seven hours each for the Netronici 
and the MITS . — Ivan Bert/^r 
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Comparalive Specifications 





197S 


1975 


1f75 




CadJIlA'C 


Chav*iiB 


CAdillBC 




SeyJJl# 


Malibu VB 


S*din dfr Villa 


In. 


114.3 


T 1 ?.0 


13D.0 


Ovsrall lengttv. In. 


204.0 


205.3 


230.? 


Width In. 


7I.&/&47 


70.6/ &3.1 


7e..$/S4.3 


SlardArd V8. e.i d.7bh|) 


3S0/iaa 


350/145 


500/190 



by Michael 

WEST COAST EDITOR 



PiKiloB by thw aulhcrf 



Driving 

Cadillac’s 

brand-new 

Seville 




■ ha iJutrijit cim't en^rinear 

bti(-cnr bii lance und timoothneafi 
into fill intermediHtcV Cadiliac has 
done it, uiul thej^ call it the lOTfi 
Seville. 

Karlkr thia npriuif, 1 Kot a chance 
lo drive an early’^iiro duct ion proto - 
type — one of six then in exirttenee — ^ 
at GM'fl deiiert provinir grounds near 
Phoenix, Here are aonie of my initial 
impressions E 

The car moves away from n fttalid- 
stitl with barely it whisijier, and it'n 
marvelously (piet at any apeed. Lap- 
pinjr GIVrs flive-mile oval teat track, 
I thought I was cruiainif about 55 
mph. but when f looked at the sjwed- 
0 meter, the needle rejri stored 80, It^a 
a silence thut take^^ gtettin^ uaed to. 

And the Seville doeiui't ride — it 
fffjtlcif. It'a ff lass-smooth, yet the sus- 
pension 13 firm enough m there's 



hardly any lean in nharp turns. Han- 
diins b one of this car's very stnmft 
points.' t|uick, precise, predictable. 
My only minor objection is the ateer- 
iiiK wheel itself* Sharp rfdjres be- 
tween the s^K^kes and the Hm make 
one-lintirer parkimr painful. 

The Chevfille-sked Seville uses a 
K-biHly, which it sharea with no other 
GM car. Early rumors had it that the 
Seville would use the Nova/Ventura 
Omeira/Apollo X-body, but not so. 
Actually, the K-body is quite a bit 
different. Wheelhajie is 114.?) in., 
overall length U 304.0 in,, width is 
71.S in. and heiifht is 54.7 in. 

It's unitized, with a front aiib- 
frame to carry the engine and sus- 
pension. To hold down front-end 
sheet-metal flexing, tw^o tubular shock 
absorbers help tie the front subframe 
to the inner fenders. This is the first 



time I've seen such an arrangement, 
and I know that on my Camaro* which 
uses the same basic wheelbarrow 
construction, the front-end sheet 
metal does undulate in directions 
quite opjiosite fronii the rest of the 
body. 1 auspect that would hnp|ien in 
the Seville, too, if it weren't for those 
linking shocks. 

Cudillac engineers used a whole 
bag of tricks to tune out vibrations 
and road harahne.^.s. They've put Tef- 
lon liners between the Seville's rear 
spring leaves plus rubber spacers 
atop the front coils. Shocks use a 
chambered design t(j keep the hy- 
draulic fluid from becoming bubbly. 
The Seville also has rubber-busbetl 
links in springs and stubilizers, a 
sound-absorbing link between the 
transmission and the body, tuned 
{Pieat$ Win ^o papg 
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Glutt strip* tcgelhsr and clamp iwhen 
two or mora rroFdJng^ ara combinad. 




Stand molding upright ir^ iha miter boK 
to put either right or left 4S* corners. 




MaK* lha initial mitar cut, then mearnure 
along rabbet,, mark and Cul aacpnd miter 




Apply gliM, damp corrfar. wJpa o^f exceaa, 
nail Irom both edges and sal nallheads. 





fun-to-make 
picture frames 




/' it It more thmi 2Jin patterns 
‘100 rti^ea to pick fmirtt there's 
literaily no end to the many Httrac- 
tive picture fninies you can make 
from ^tuek lumberyurd niuliiinx^- 
You can apot many such moldings by 
looking at the trim around doors and 
windows and along the ceilings and 
baseboards of your home — they're all 
common shapes normally used in 
house construction,, inside and out. 
Known as drip cap, bed. casing. c5ove> 
crown and so on, these decorative 
and pteasiiig aha|>es of ponderosa 
pine can be your '^building blocks" 
to picture-framing fun at a cost far 
less than that of regular picture- 
frame molding, 

Illustrations at the right show 
only 211 of the many different attrac- 
tive frames you can create by using 



Sand completed frame lighlty, then 
stain or paint ihe molding as desired. 



the molding alone or in combination, | 
and the grouping above is an e%- j 
ample of how^ you cun miM and match 
your framefl in never-emling com- 
binations tu create drumatic and ex- 
citing picture walls, i 

Aside from such tools us a light | 
hammer, nailset and Hiie-tooth saw. 
you'll need a miterbox and a corner , 
clamp or two. The latter makes It 
easy to hold the mitered ends for 
mtillng. The trick to mitering the 
molding to the right size la to mea- 
Mure along the glass rabbet on the , 
back, not from corner to corner. Add ^ 
Vk in. to the measurement for an 
easy glass fit. Remember also that 
bed. cove and crown moldings must 
stand at a 45^ angle in the miterbox 
for mitering, and that opimsite ends 
must be cut right and leh-hand* 

You can get detailed information 
for finishing your frames, aa well aa 
waya to group them, by writing 
Western Wood Moulding and Mill- 
work Products. Box 2527b, Port Inn rl, , 
Ore, 97225. 
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CO-RNCR 

GUARO 



CCRiyt R 
GUARD 



S4S STOCK 



S4S MFANS SUflFACeD 
FOUR SIDES 



lASlfWG 



OOVf 



&ASF CAP 



COflNEH 

GUARD 



S4$ STOCK A- 



backiivg strip 

A TT ACHED 
TO PICTURE 



£4$ STOC K 



COflMtH 

guard 



LATTICE 



JLLION 

S^ihifZ 


SCHEEly 








picTunt 

ttOLDINQ 




{ Jll) 


SEO 




COVE ^ 


Hhaio 



H > 


i \ * 


tu. 


Yrm 





ROUND EDGE BASE 


BACKING STRIP 
ATTACHED TO 




PICT ORE 


SCR E EM 





How to hang your 
pictures to stay 

P ictures acid a lot to any home, 
but if they're not hung properly 
— CRASd! Hangers should be selected 
according to weight and aiae of the 
picture. Lightweight (l2-oz.) pic- 
tures can be hung with gummed ad- 
hesive-tape picture hooks. Sawtooth 
hangers will do for small and me- 
dium-weight {£-lb,> pictures and are 
attached to the frame with small- 
head nails. Decorative hangers come 
in many styles and sizes and are 
screwed into the top of the frame 
or nailed or itcrewed to the back. 

Screw eyes and braided wire work 
well for medium and heavy (5-lb- or 
over^ pictures- Hraided wire 
j^tronger and more flexible than 
single-strand wire. Screw eyes should 
be placed about one-third down from 
the top of the frame. If they are too 
far down the frame+ the picture will 
tip forward from the wall. For 
greater strength^ loop wire through 
each screw eye tAvice and twist the 
ends around the crosji-wire. A wire 
that's too alack will show above the 
frame; if tiJO tight, it will cause the 
picture to slide on the hanger and 
be uneven on the wall. Small felt 
pads glued to the frame bottom %vill 




protect the wall and provide ventila- 
tion behind the picture. 

The four-acrew-eye arrangement 
diagramed above is especially good 
for heavy pictures; most of the 
weight is supported from the bottom, 
yet the two side screw eyes keep the 
frame from tilting. 

For wall use, the simplest hanger 
h the J -shaped picture hook nailed 
at a 45“ angle. While it's better to 
locate a stud in hollow walls, this 
hanger will hold well in plaster or 
paneling and can support as much 
ii« 100 lbs. For a large picture, two 
hooks offer greater strength and will 
help keep it straight. Masking tape 
applied to the aiHst where a hook is 
to be nailed into plaster will help 
prevent chipping. 

Gummed adhesive-ta]3e hangers 
{PieasB tuffl to ?99J 



IDT 



WAV 197S 












By Resolution of the U. S. Senate: 
“MAY IS CAR CARE MONTH”! 



Recognizing that proper 
car care is important to 
both the ecology of the 
country and the safety of 
its citizens, the United 
States Senate has unani- 
mously resolved that the 
month of May be desig- 
nated '"National Car Care 
Month/' 

Senator Carl T, Curtis 
(Neb.) 

introduced the resolution 
pointing out that more 
than 5,000 lives could have 
been saved on our roads 
and highways in 1974 if 
proper car core had been 
observed by drivers. In 
addition, proper mainte- 
nance would have an 
important and salutary 
effect in enhancing our air 
pollution standards. Well- 
planned and executed 
programs in Nebraska 
have earned for the state 
the nation's best automo- 
tive safety record. 

The resolution calls upon 
the people of the United 
States and interested 
groups and organizations 
to observe the month of 
May with appropriate 
activities and efforts to 
maximize road safety by 
encouraging conscien- 
tious care and main- 
tenance of automobiles. 
Senator Curtis and 
Congressman John Y. Mc- 



Collister (Neb.) have also 
called on ail 50 state 
governors to proclaim Car 
Care Month in their states. 
In conjunction with this 
Resolution, Popular 
Mechanics has once 
again teamed with the 
Automotive Parts and 
Accessories Association 
(APAA) to sponsor the 
3rd annual "May is Car 
Core Month" program. 

All across the nation, 
thousands of automotive 
retail outlets will be ac- 
tively involved. The 
Popular Mechanics and 
APAA symbols in adver- 
tisements and in-store 
displays will help you 
identify the cor care prod- 
ucts featured throughout 
the entire Car Gore Month. 
To help you even more 
you'll find a directory of 
participating dealers in 
the following pages. 

THE 1975 
CAR CARE GUIDEl 
A THIRD BIG YEAR 
OF HELPIIIG CAR 
OWNERS SAVE 
TIME AND MONEYI 

Beginning on the facing 
page is the 75 Car Core 
Guide, It"s a magazine- 
within-a-magazin© that's 
packed with do-it-yourself 
automotive information 



and car care tips — the 
kind of valuable, up-to- 
the-minute know-how that 
can save you time and 
money on car mainte- 
nance and repair bills. 



You can remove the Guide 
as a unit by bending the 
remaining pages of the 
magazine back and pull- 
ing tho Guide loose from 
the binding. Keep it in 
your glove compartment 
for handy reference. 




Look for the stores and 
products displaying the 
APAA's Symbol ond 
Popular Mechanics 
Product Feature Mark 





tos 
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Mechanics 



Big special 
section 
prepared by 
the editors 
of PM! 
All the expert 
know-how 
r.i • you need 



i A running 
smoother 
mile after 
mile after 







SUPEB STRONG! 

One drop can hold 5^000 pounds! 

That means qne drop could lift two 
full-grown rKinoceTi. 



SUPER FAST! 



Bond^ steel in seconds. Yet^ ifs 
gentle enough to mend china 
so that you can never see 
the break. 




O ne drop, in less than 10 
seconds, bonds bumper 
strips, car trim, vinyl upholstery, 
jewelry, glassware, loose knobs, 
luggage locks and hundreds of other 
things on your car, in your home 
and on your boat. 




T 

A his tube is made of metal so 
the SUPER GLUE*3 inside will last and 
will not harden. 
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look for DURO 
wherever hard- 
ware and auto- 
motive products 
are sold. 






A 



ISOH 



s many as 150 applications in every 
tube. One drop is all you need. 



UPER GLUE*3 is a cyanoacrylate 
developed by Loctite technology. 





LOCK-IT ukcsthcpljcc lock wji^hiTiy^ 

U slops nuis, bolls tind screws from looscnm^. 

Not even vibration on the worst road will undo 
them. Just one drop is jIE you need* LOCK* IT jIso 
seals j;;jinst leakage and corrosion. Use 
LOCK-IT on lawn mowers^ bkyt;les, eyeKlJSScs^. 
tools* auto mirrors^ and on other nuts and 
bqEtsthat may loosen. 




n 

ISO appllrations in 
every tube, Thit's a lot 
of mileage. 

loCK-lT K.is been used 
htr iVie past IS years at 
Indy,, stock, drag* cyile 
and marine courses 
ihroughout the world. Or 
iriiinufactiJfets use it at the 
factory on your ear's nuts and 
boltSh Now, at last, you can buy 
it at your ravorite 5 tort. 



apaai 



Another fine product 
developed by Loctite tethno'loj^v, 

bTb 

i 

World's Finest Fix-It Products | 

WoodhiEL Chemical Sales C'orp. S 

Cleveland, Ohio 4412B 
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How car care pays off 



PM's clean machine 



How to use PM’s 
Car Care Guide 



Section 1. Engine 
and drive train 



Section 2 . Lubrication, 
fluid and fuel systems 



Section 3, Electrical 
and ignition systems 



Section 4. Suspension 
and steering systems 



Section 5_. Wheels 
and tires " 



Section 6, Braking 
system 



Section 7. Your car’s body 



Travel safe 



Prepared by the ebliora of Popular Mechantc$ 
with technical ^rt by Pelor Troian, 

PM’s Clean Machine by Dale Gustafson 
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Tender loving care (TLC) 
is the kind ol car care that 
keeps your wheels new. If 
your car is older and a bit 
beat up, you may have to do 
major work to resurrect 
it* If you're a real 
enthusiast, a professional 
restoration job on a classic 
could be a wise investment. 
Be your car new, used or 
antique, the information 
in the following three 
sections will help you 
save money and run longer. 




cOfStif, bttt, HrMn dOM 
pfoitMiontUf o/r Nm rJffhf elw^ 

tn m wii* Two can that 

ifKfaata fa rakia wfth aach patting faai 
ata ifte r»d 1927 Sti/tJ (athin} and ifia 
jraitcw fcrd Cabffotat fflgtli. both 
a part af Harraft^t AiflcmobfJa Ccitactfon 
ta fianc and tjlrt T«iDo«, In 
picturat abwCi rariof^aUcn wvrk h 
bafng dcna at lAo *i*opa of wnuiwon t 
£A*rp, onfliiue jod datah aulcmobfta 
rationra fn PastaniHa, Pa- 
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oi * (h«r fti • 

b««j9 toQ it«0^ecr«d ctn li* don* o( 
rootonoA^ ixponio. ThJi 1939 
Uwrcvrt ntmstl b/«A*« tnd 
lrin«m/fi^on *nd ittM boon 
FoooJoJtcf rbo onlfflnol W»ck. 



I Most iransmissiofl fatlui'ea can bfi 
! prevontod with regular fluid changes. On 
i iransmlssions wiihout a dfain plup 
the torque oonverler. change II even 
more oilen, It ^ou do^ you can 
raasonably expect up to 100,000 njlaa 
of reliable service. 

■ Lube your car al least at lactqry* 
recommended intervals, and li never 
hurl! to lube slightly more often 

■ AnHclpale the inevitable. If you 
live Ir snowy country where road Mlt 
causes body cancer, by all means have 

I your tar Zeib&rlod or otherwise 
ruetprooled. It pays in the long run. 

■ Change such high-mortal I ly items 
es tan belts, radiator hoses end healer 
hoses before they tail. Vou know that 
eventually they led. if you replace 
them all al 75,000 miles, yoo'lt probably 
never have to worry about ihem again. 
• Check front-end alignment every 
20,000 miles, at which time you should 
also check shocks, repack ironl-wheel 
bearings, and check the condition of 
brake linings, wheel cylinders, drums, 
discs and Ihe like. 



1, Tender loving care 

The sacret ol good car maintenance 
is to overmflintain. Very few people 
even keep 8 car up to Ihe 
minimum standards spelled out In the 
owner's rranual. 

Fewer sllll look at Iheir cars as long- 
term investments. At Itie end of the 
lirsl three years of ownership, little 
things start to go wrong. Perhaps when 
"trada-lrv" lime comes, even some major 
repairs are Ihreatening. Mosi owners 
lake this as a sign of imminent 
disaster, 'My car's lalling span." they 

i say. and ofl they go on ihe round ol 
dealer showfooms. Hera a where the 
used-car buyer can pick up a good deal, 
Wheiher you buy a car new or used, 
view it as a long-iefn investment 
rather than a short-term one. and youl1 
be ahead lots of money — the m-ore the 
longer you keep your car. The average 
I car heg a l0-year, 120,000-mile 
1 1 iifespan at least. 'Wilh heavy doses ot 
I gvermaintenancB ariid lender, loving care 
I those figures can double. 

1 Here's whal you do. 

I ■ Charrge oil and filler at least 
Iwlce As often as specified in the 
owner's manual. Now that mari'y 
automakers are recommending oil 
changes every three months or 6000 
miles, owners are bpiing for the 6000, 
which oflen means six months between 
changes. That's much too long. Too 
much dirt and acid can accumulate 
inside an engine In six rnonihs: Too 
much raw gasoline can dilute the oil, 
and no filler, no mailer how effective. 




TenUar iovfnp care can 
keep * cflr itk» naw for 
many yaara and mlnfitiJM 
rh* naceixfty for mefor 
work TMt white T3S4 
Corfnila ffot ioll of 
and it hta paid otv. 



■ Whenever you buy a car. whether new 
or used, it's always a good Idea to lake 
a Mt oi socket wrenches and go all 
over and under It, llghlening every nut 
and boil you can reach. Then tighten 
them again once a year, usually in Ihe 




can remove it all. When you compare 
the cost ot an oil change with the cost 
ot engine work, you realize hew 
Inexpensive oil really is, 
w Likewise, change your automatic 
iransmission fluid every 20.000 m.les. 
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spring. Vou'lt amazed ai how many 
a^^ueaks and rattles you’N prevent I hat 
way* 

■ Change ali liltera regu tarty, especially 
those elements yoy can see^alr cleaner 
and gas-tine titters. When these become 
dirty, ditch them. Filters are cheap; 
ring jobs aren't. 



■ Proper care of paint includes a good 
wax job early every spring and late 
each fall. Be sure you gel off all the 
dead paint, Pay special attenllon to 
chrome, but nevnr use steeF wool or 
abrasive cleansers on It. It you have 
rust on a chromed part, you'll have 

to remove the spot caratulty, rrot 
scratching the chrome around It. and 
then use, say, an aluminum paint to 
touch up the exposed melal. 

M Salt cancer being (he problem it Is, 
try to avoid heavily salted roads. 

Often, of course, you can't; In those 
cases, wash your car as often as you 
can. Squirt undersides with warm water. 

■ Sparkplugs need replacing less often 
than maintenance manuals would have 
you believe. Pluga should be sandblasled 
and gapped every SO, 00b miles or so. 
Few lining stations owri sandblaeiers 
any more, but It you can Und one the 
blasting charge Is usually about 15 
cents B plug — surely a lot cheaper than 
replacements. Vou can ordinarily get 
60.000 miles from a set ol plugs. 

■ When acceleration becomes sluggish 
or the car gets hard lo start, a carburetor 
zip kll {rebuild kit) might work wonders. 

It you've never zipped a earb, give 
yourself plenty of lime for Ihe job — a 
whole weekend for the first one. 
Instructions, gauges for sotlir>g Heat 
levels, plus replacement parts and new 



gaakels are all in Ihese kite. Ollen, with 
a S5 lip kit plus artolher $5 for new 
points end epndeneer, you can fore stall 
a major tur.e-up that might cost three 
or four times that 

So much for basic overmaintenance. 
You'll find that overmainienanco 
really does work. 



2* RssurrdCtion 

"Trade for e new oar every Iwo or 
three years." It's an unwritten 
law— a greet American tradlllon. 

Yet It makes no economic sense. It's 
usually cheeper to fix than to switch. 
Depredation takes iis greatest toll 
durir>g the first Iwo to three years of 
ownership. A person barely geia his 
car paid for, and boomt he trades It 
for a new one. Same Ihlng all over 
again; peyments and depredation. 

If this parson would hang onto his 
car, his repair bills would go up, yet 
he could sink an awful lot of cash Into 
repairs belore he'd equal Ihe price ol 
a new car today. 

Mpre and more Americana are 
beginning to guesllon the wisdom of 
Ihe irade-ln tradition. People are 
hanging onto their cars. They're fixing 
rather than switching, frying to find 
ways to beet the spiraling costs of 
new-car ownership. If you're among 
them, you might be asking yoursell 
these questions; 

Is keeping and fixing lha right thing 
lo do*? 

How many years or miles Is a car 
supposed to be good for anyway? 

Win I be pouring more money Into the 
old family bus than it'll ever be worth? 

Where can I get minor and major 



work done at reasonable prices? How do 
I pick a good mechanic and a good 
shop? 

Let's examine Ihose questions one at 
a time. 

ft my car really fixabfa? 

To answer that, consider these 
Statistics — acme were mentioned in the 
TLC section. The American Automobile 
Assn, and the U.S. Department of 
Trarrsportatipn estimate the average 
lifespan of an Americarr car at 10 
years or approximately 120,0C)0 miles. 

A well cared-for car can often double 
bolh those figures. Taxi companies 
usually rack up 250,000 to 500,000 miles 
on a cab before putting it out to 
pasture (gran led, cabs do use heavy- 
duty parts, but look at Ihe beating 
they take). 

Tg give ypu an Idea of what's 
possible, a Maryland trucker, John 
Scott, still drives the 1947 International 
KB-a that he bought new. This truck's 
gdomeler now registers over £.5 
miiifoff miles! That's realty truckin'* 

Cars aren't trucks, of course, but never 
underestimate the service your vehicle 
can deliver If you treat it right. 

You first consideration, then, when 
asking whether your car Is resurreciable, 
ie mileage. How many miles are 
raasorrabfy left In It? How far shorl are 
you of 1 00,000 to 1-20,000 mlJes? 

The next question: What shape is the 
body in? It it's all rusted out, with 
landers flapping and the road shewing 
through the toeboards, you're too late. 
Not or>ly la the body a hot, but chances 
are ihe frame la badly rusted, loo, 
along with gua pension members end 
some drive-train components. 

Say, though, lhat you've got a car 
with 60.CKJ0 to 60,000 miles on the 
clock and no major body pancer. Hang 
on? Repair? Rebuild? Definitely, And 
remember— thia Isn't a full-bore 
restoration we're talking about now. 

It's more In the vein of recondllloning 
— giving you car a new lease on life. 

How imioh money lo sink Into a oar? 

The quesUon Is bound to come up; 

Am j putting more money into my older 
car than it's really worth? 

If you're talking about your car's 
value on a used-car tot, you might well 
end up putting more money Into It lhan 
it's worth* But that's all right, because 
you have to consider what the car Is 
worth to you. If you trade for a new 
car, you'll be laying out S3000 lo S4000 
or more. If you hang onto your present 
car, you might be sinking SSOO Into 
whet's basically a £5CKi car, true, bul 
or a cost-per^mile basis, you'll still be 
cash ahead. 

It's your car's anti replacement value 
that makes It valuable to you. not the 
ralher arbitrary price a used-car dealer 
puts or It. You're fixing your car lo use, 
net to sell, 

Let's take an example. Suppose you 
own a 1967 Belvedere with 75,000 miles. 
The body Is basically sound; the oar 
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For yeors. Volhswogen hos 
run greo^ ods telling f^ow rhe reol 
beoury of ^hek product iJes on 
the InsidCH 

We couldn't agree more. 
Which Is why we designed our 
sexy Drodley body to fit perfectly 
onto o VW chossis, 

Thot woVh you wind up 
with o cor rhor locks for oil the world 
like o $1 0,000 6T, Out inside, 
you still get the fomous economy 
ond durobllity of o 

And becouse our fiberglass 
body IS lighter, the finished product 



performs better than o stock VW, 
with top speed increase to 1 DO 
mph, ond mlleogeto 05 mpg, 
Now, you won't get oil this 
without doing some work, It'll 
tok© five or six weekends, Gut we 
provide every single port you 
need ond you con do the job with 
ordinary tools. And youll rind 
the result well worth your time* 

If's the perfect rr»arrioge, 

The Inner beauty of o 
Vdlkswogen. 

And the outer beouty of 
o Drodley* 

mMmjsTvr 



DRADLEV / AuromofiveDiv.of ThorCorp, 
766^ Woshington Ave. S. 

Edlno. Minn, 55405 Dept, * 

□ Send me your brochure for $ 1 ,00, 

□ Send on assembly monuol for 17.00. 

Nome Age**_* 

Address , 

Oty — 

Srate Zip 

Dusiness Phone S 

Home Phone ] 1 

(iiwncinQ flvsilobit 









THIS YEAR 

CAR CARE IS MORE IMPORTANT 

THAN EVER! 

by Michael N. Orren* President 
Automotive Parts and Accessories Association 



For Ihe 3rd big year^ the Aulomotive 
Parts and Accessories Association, 
representing some 5,000 retail outlets, 
FS combining forces with POPULAR 
mechanics and it's nearly 6 million 
readers to make your driving a safer, 
more econo mical^ more enioyable 
experience. 

This year's program is the best yet, with 
more retail outlets and manufacturers 
and far more diverse products. 

And^ the President of the United States 
has called on ali of us to be even more 



aware of the importance of Car Care. 
Let's get behind fhis program and maAe 
it work— for the benefit of all. 

A direclory of retailers with specific 
plans for Car Care Month 75 begins 
on Page 144. Don't forget to watch 
your hometown newspapers for 
advertising from other participants. 
Many newspapers are also planning 
speciaf "May is Car Care Month" 
sections in cooperalfon with APAA and 
POPULAR MECHANICS. These 
sections wiJI offer further tips to heJp 
you get the most from your car. 



Considering the ever-climbing cost of 
gasoline, the possibility of future gas 
rationing, and the growing concern 
over the automobile's impact upon the 
environment, it is now more important 
than ever for the car owner to maintain 
maximum mechanfcal efficiency 
through regular car care. 

As "Olfictal POPULAR MECHANICS/ 
APAA Car Care Month Headquarters," 
your favorite cutlet will be featuring 
many of the fcHcwing products as well 
as offering other items and services to 
help you do just that. 




Licence proteclor Irame 




Spark plugs 

(WM-BAP8® 

e&tlcry terminal protaclarn 




Ventllal«id S«At Cushion 



SENCRAl^ ELfCIRIC 

H6adlighE$ 




Cuslom bumper 
Chrome griile crowns 




epruman 




DEFLECTA-SHIELD 



OeTl^ctorfi 



Transmission sealer/ conditioner 
Ej^gineoissner 
Carburetor cleaner 
Tire sealant 



Fiberglass repair kils 

lUIMWORTH ririER CO. 



lomoi 

Timina light 

Engine anaty^ar 
Ignition tester 
Pwell'Taoh tinting 4iglil 

pmhcmk(M^ 

spray paint 



Circuit tester 










Brak« solvent 



^AUTOMOTIVE SLICOHES 

Carb clearter/lubnicant 
Wlndsbi«id/giass seal 
&atl*ry car# 

Hi-Temp instanl gaskal 
Silkons penelranl 




B-trach slereo tape players 



Air filters 
QiF niiera 




fjnsrtiPiii-cll'RT 



00 



Car ramp 




Ijnitiori analyzer 
Timing fight 
Analyzer itming Ught 
Tune ar^d lest kit 
Masl#r EesE and tune kit 



^aler I 

Riglpne engine treatment 





Fiberglass repair kiEs 
Autobody patch kii; 
b-piec9 tar body patch kiEs 



UNION 

CARBIDE 



spray lubricant 




wn#el wTprtighes 




Uriverael lubricanl 



l^estley’s 



Whitewall lire tl#Bner/conditiDn#r 
suit one polish ormcentrata 




Fastener locking liquid 
Sealant for non'poroaK$ maieriAl 
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nms fJne but needs Irant-end wortc, new 
tires, and the autorr.atic transmission is 
starting to hang up in iow range. On 
the open market, this car might be 
worth $4Q0, But ifs worHi a let more 
than S400 to you, because it might cost 
10 times that to replace it with a new 
car Tires and front-end work, you find, 
will cost $250, and you might soon have 
to lay out $350 to overhaul the 
transn^ission. Bhojid you keep the car? 
If it's basically reliablB and respectable 
-looking, yes — you should. Tour cost 
per mile will be far below whal you'd 
be paying to go the same distance In 
a new car or even a Fate-model used 
one. 

Where to etartt 

Suppose you ve decided your car is 
worth resurreclir>g. Where do you 
begin? In what order do you proceed? 

Answer L Work qn safety-related 
systems first, than on jlems that affect 
reUabilityt and finally on comfort and 
CDsmetics- 

Safety-related components include 
brakes, tires, suspension, steering, 
muffler, lights, windshield arvd wipe:s. 
People tend to negfeci them, moslly 
because they wear gradually, and I hey 
give little wanting before they tail. But 
when resurrecting your car, you have 
to start here despite the fact that safety 
items usually don't show. And because 
I hey don’t (a brake reline can"t compete 
with a new paint Job), too many people 
overlook establishing a solid safety 
base In a car before going on. 

One note here: When you buy new 
tires lor an older car, don't buy more 
mileage than you'll need. Get a good 
grade, but if you expect to drive your 
car only another 25,000 miles, there’s 
no point in putting On steel-belted 
radials with a 40,000-fnila warranty. Be 
reasonable. 

The second system to tackfe has to 
do with reliabilE^. Turn your atlentlcn 
to everything that makes the car movet 
engine, transmission and running gear. 
Don't overlook radiator condition. 
Remember that electHcal-system 
failures — battery, wiring, starter, 
alternator, voltage regulator, and 
switches — rank as the No. 1 causes of 
on-the-road breakdowns. 

Afler you've gotten all the important 
safely and reliability work out of the 
way, you can concentrate on your 
car's looks: body work, paint, and 
perhaps chrome and upholstery. If you 
have time, you can do some cosmetic 
work yourself: polishing and waxing, 
perhaps sanding in preparation for 
painting, repiaclng a dented grille or 
even a fender. Remember that eve'y 
hour you can keep your car out of a 
mechanic'^ hands mear^s money earned 
and saved. 

Haw do you find a good mechanic? 

You wonT be able to do all the 
resurrecllrtg yourself. You'11 need good 
prolessional help, but finding a good 
repair shop is becomfr>g tougher every 



day. A1I shops are crowded and getting 
mqre so. Nq one's hurting tor business 
— not even the mere marginal 
ope'atlons. 

Before you start your search, it's 
important to know something about the 
shops and their prices. 

There are five different types of 
auto-repair shops: 1) dealer service 
departments: 2) independent garages; 

3) Specialty shops like front-end, 
transmission and body shops; 4) 
franchisers like Sears^ firestone, Midas. 




Feltfifuf ntelfiltnenc* tnd repufri krA*/i 
rweessarr here r^lt 1^4T rntarniKontl 
truck on fht r«d tor 20 
jeer* aird over mtriJdn mirei!! 



Grand Auto, and tilling sla^tions. 

Dealer service departments are 
probably the most expensive. Their 
usual charge for labor runs $15 to $20 
an hour, depending on size and l^ale. 
Auto repairs seem to be more expensive 
on the West Coast than in the East; in 
the San Francisco/Oakland area, some 
dea'ers now charge $25 to S32 an 
hour I Parts, of course, are an extra 
cha''ge. 

Most dealer mechanics work by 
what's called "the fiat-rate manual.'' It 
lists how iorvg ll's supposed to take an 
average mechanic to do a sped No job 
— everything from changing a wiper 
blade to overhauling an engine. There 
are two major commercial manuals: 
Wofor's and Chftton's. These lisl repair 
liras for every car built wTlFsin the past 
eight years. The shop then multiplies 
(he lilat-rate lime by its own hourly rate^ 
adds the cost of parts, and thal's what 
you pay. 

Most in-dependent garages also work 
by llat-rate manuals, but charge Fass 
lhan dealer ehicps. The independents 
usually get $3 to $5 less an hour than 
dealers. Sometimes, independenis 
don'f work by ffal-rale lime but by 
straight time or by the specific job. 

Some Consumer groups feel flat-rate 
cFiargas are unfair, because mechanics 
do their darndest to beat flat-rale limes. 
A good mechanic can beat the mar^uaF 
consisteniFy, which means you're paying 
I he liat-ratc shop more per hour than 
ft warrants. Of course, if you hit a slow 
mechanic, or if the mechanic gets 



stuck with a particularly hard-to- work-on 
car ^one that's badly rusted^ say), you 
come out ahead of the flat^rate game. 

Specialty shops doing brake work, 
transmission work, body work, can 
usually do it faster and less expensively 
than either dealer shops or indeperiident 
garages. And they genoratly charge by 
the job, not by the hour. 

The other types of repair and service 
facilities — franchisers and filling 
staiions — ordina iJy tackle only the 
qulck-in/puick-out jobs: replacing 
shocks, installing new tires, minor 
tune-ups and so forth. Their rates are 
sometimes compeEiUve, sometimes not. 
Filling slation repairs probably vary the 
most in quality and price: It's hardest 
to find a good one. 

Getting down to choosing specific 
shops, remember that no single one 
can do everything — at least not 
economicelly. Some dealers and most 
independent garages generally 
subcontract work tike radiator repairs, 
valve grinding, body work and glazing. 

In those cases, you'TI be better off 
by takirrg ycur car direct to the 
specialists. 

Then, toe, dealers will olten replace 
an ilem with a part from stock rather 
than rebuilding or repairing it (and yes, 
often it is cheaper to replace than to 
repair). Rather than re-rirtg a worn 
engine, for example, mar^ dealers will 
install a new short block. An 
independent will more likely take the 
overhaul nnite. Which route gives the 
betier, cheaper result depends on who's 
doing it. 

A good shop will have three basic 
things goirrg for it: reputalion, modern 
equipment and neatness. Of the three, 
neatness counts least- — some very good 
shops also happen to look pretty messy, 

To firrd out about a shop's reputalion, 
ask around; friends, neighbors, people 
you work with. Chances are you'll hear 
some bad things about certain shops, 
but that's finest'! I help In the process 
of elimination. Don't hesitate to 
buttonhole customers inside a 
prospective shop. Ask them how lortg 
they've been cuslomers and whal they 
think of the service. 

ft’s a lot easier to judge a shop's 
equipment and neatness than its 
reputatFoiT. Modern diagnostic 
equipment is particularly important 
nowadays, especially with the critical 
states of tune demanded by emission 
controls. 

The most economical way to care 
for your car, of course, is to da as much 
repair and maintenance work as 
possible yourself. By removing and 
reinstalFing the heads at home, for 
instanice, you can save $150 to $200 
on a V3 valve job. You simply deliver 
the heads to a reconditioning shop and 
pick them up the next day, 

TF^erfl^s no reason why, with a liTlTe 
extra care and attention, your car can't 
outlast the statistics by many years and 
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miEvs. A car can only be as good as 
the attention you give ih 

3, Restoration 

The meaning or ' Taste ration'* depends 
largely on who's saying it To the 
owner of an Antique Auto dub of 
America (AAC A} Grand htalionil prize- 
winning Duesenberg or Pierce-Arrow, 
it means 100 points on a concours 
judging sheet: a restoration so 
authentic, so flawless, so dusttree that 
the show judges see the car as brand 
new — or belter. 

To the fellow selling his faithful old 
work car, the word takes on an entirely 
diflerertt meaning. When you read, 

'Tor Sale — 1950 Chevy, fully raslor^, 
$650," chances are this man’s not 
talking the same language as the AACA 
judge. 

Pestoring old cars has become big 
business, just as old cars themselves 
have become big business. There are 
now some 15Q professional restoration 
shops nationwide that do nothing but 
restore antique, classic and spacial- 
interest cars. They cater nrtostly to 
hobbyists, but also to investors and 
speculators in old cars, some of whom 
make good money buying, restoring and 
selling. 

Restoration definitely Isn't for 
everyone. The average motorist rarely 
ever seas the inside of a professior^al 
restoration facility* We're not advocating 
that you take your venerable Valiant or 
that faithful fairfane to a professional 
restoration shop. You'll probably get 
laughed out if you do. You'll be told 
how much it costa to restore a car— a 
minimum of $5000 to $7000, sometimes 
up to $60,000 — and then you'll chuckle 
a bit, too. 

So while a full restoratipn on vrhal 
we'd Consider a common used car is 
out of the question, there’s still a lot the 
average car owner can learn from the 
professional real orer* The restorallon 
business is worth knowing about. You 
might even own a car that's worth 
either restoring yourself or having a 
pro help with a partial restoration. 

Ironically, despite the high tabs, 
professional reslorers generally charge 
less on an hourly basis than dealer 
mechanics and Independent garages. 
They currently charge between $t1 
ar>d S14 an hour for labor. Parts are 
additipnal. Compare this with cur 
earlier rate estimate in dealer shops of 
$15 to $20 an hour and in indeper>dan1 
garages of $12 lo $15. 

Thai’s not lo say every professional 
restorer bills $11 to $14 per hour. S-ome 
charge less and others — not necessarily 
the bast — charge up to $20 an hour. 

The point is you don't always get what 
you pay for when it comes to high- 
priced repairs or restorations. 

Remember, too, that what a shop 
charges per hour often doesn't mean too 
much, because you mighf end up 

lie 



paying more to a slow shop with a low 
hourly rate than to one that works 
briskly at a high fee A good shop, 
though, will always have a watting list 
— ffotn 3 lo 15 months long. To gel on 
this Hal, you'll have to pul down a 
deposit — usually $500 to $1200 in 
advance. Then several weeks before 
your turn, Ihe shop will calJ you and 
make an appointment, When your tar 
is in restoration, you'll be billed once a 
month on parts and labor* 

While resforers generally charge less 
per hour, they put a lol rnore hours on 
a given car than would a regular 
mechanic, A normal restoration might 
take a year or 1$ months; one 
reatofalion we know of look four yearaf 
Independent garages or dealer shops 
couldn't operate under those scheduias. 
Their idea, even al $25 an hour* is to 
turn out as many repairs as possible in 
quick succession. And how would you 
like it If your family station wagon were 
laid up for 18 months? 

Even then, most pro restoration shops 
aren’t interested in the family wheels. 
The Cars they want have to to worth 
restoring because if Ihe owner slops 
payment or can't continue Ihe 
reslo ration, the shop doesn't want to 



get stuck with a relalively worthless 
used car* 

Suppose, though, that you do own a 
car worth resforing* If It's a Duesentorg, 
no problem. If now costs roughly 
$60,000 to restore a Duesle, » the 
tesforalion represents a sound 
invastmenf. because you "II end up with 
a car worth $100,000 to $2Q0.0Q0. It’s 
money in ihe bank — or at least has 
been in the past. 

The same sort of math holds for most 
other classics, many antiques and a 
growing number of sped ahinte rest cars. 
A normal '^straaf* restoration of a 
Model A Ford will run around $6000, 



and if it's an A with a rare body style 
(roadster, phaeton, station wagon), 
you'll have a car worth about $l0,D0b. 
Now that's a "street ' restoration, not a 
high points Job that'll win concours- 

Perhaps, though, you’re considering 
having a special-interest car restored. 
Here you have fo exercise extra caution, 
because some special-interest cars 
simply areri:'t worth restoring: Kaisers, 
imost Studebakers, Hudsons, the 
commoner Chryslers. Chevys, Plym- 
oufhs, Pontiacs and so forth- That's not 
to say that none of them are worth 
restoring— just that most aren't. An earty 
Plymouth phaeton detinitefy is, but a 
1937 Piymoulh sedan definitely isn't. 

Remambar, too, that you can always 
settle for a partial restoration. You 
don't have to go all the way* and you 
don't have to let a pro do the whole 
thlrvg— you can take on parts of it 
yourself. Some shops spedaifze in 
partials, One in New England purposely 
brings a car up to what might be called 
"respeciabEe" condition. The owner 
then finishes Ihe job- Says the owner of 
this establishment, "f think our 
Customers are looking primarily for 
cars they can finish themselves. We 
assemble the car, make it 99 to 95 



percent complete* then hand it back 
to Ihe customer. A restored car ends 
up costing about had whal ft would tf 
we did the thing completely* And many 
people want to restore thefr own cars." 

Then* of course, you can become 
your own subcontractor* Do as much of 
the resiorallon work as you can 
yourself and contract for the rest of it. 

There are restoraliorr outfits that cater 
specifically to car owners who like Id 
do part or much of their owrr work- Soma 
specialize in mechanical repairs, some 
in upholstery, olhers in painting, still 
olhers In final detailing. Just pick the 
service you need. A A * 
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Looking for performance and economy? 
Look into an AC Spark Plug. 




Look at the AC ribbed insulator dc$lfin* 
for instance. It reduces flashover, helps 
produce fast starts in damp weather. 



AC super ceramic insulator 
materia! helps protect against 
corrosion, resists electrical 
Icakagc^ 



Our patented welding process 
that electricallv shrinks the 
shdJ, crimping it to the 
insulator assembly for 
secure hold. 



Glass sealed 
insulator assembly. AC 
Glass Seal is fused to bond 
terminal screw to lower 
electrode. Helps resist 
power leakage here. 



The AC 
Hot Tip 
Insulator 
heats fast, 
fires hot, 
helps burn 
away 
deposits. 



Integra] radio Interference 
suppressor Located close to 
firing tip for high degree 
of effectiveness. 



Our nickel chrome 
and barium alloy electrodes 
promote constant sparking 
voltage, resist wear and 
promote cool operation. 



If you're the kind of person who wants to keep your 
engine in top shape» as only you can do, we thought 
you'd like to see what AC Spark Plugs offer you. 

Whether you’re interested in performance or 
mileage, AC gets the job done with the kind of 
quality you buy a plug for. In all kinds of vehicles. 
Get AC Spark Plugs for your next tune-up. 
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OFFICIAL RULES: 



li On th« OfiJdil dtr i pltln 

S' !t S’ plfCt P*P*Fh Pflft Jfaiir rarnfl, 
j(Uir«ti md lip c«d«. Eicii tnrry mu 
Of KCPtnpjnied br tut £1. numO^r 
jiemraiiy prhnlnt on tne upptr or 
low*r ri|l 1 l corner ol (lit back Q'f Ihe 
cpnuintr} from » pftCSTONE/tPhlON 
CAltblOf Car Car# ^roifiKt or (hi 
word I "PRESrOKE/UNlOH CAflfll&l Cit 
C art Product#" and !tit rtimt pl a 
OnEsrOhE/^NI'ON CARfllD-E Car CtJ't 
product orldteij no a 3" s 5" pitcd Ol 
pipflf. 

2. Enttr ii.ofttn ai vou wlm, but taoh 
tntnr mull bi tnaiitd aaparatttv lot 
PRESTOriE/umON CARBiOl Cir Car# 
Producli "Do It Vociruir''' Swad^itaktS, 
P.O. Bok t2^if WfllUwry, NX 

EntrJM jnuit bfl paitnurktd by lund 
30, i97S and racttirdd by July 7, l*7S. 

St Winntn will ba itlictad In rindtid 
Orawinii by HiUanal Jild|in| Idllltull, 
In#., whbtt daeltlObi art ^nll bn all 
otatiari nlatlni; ta thEi iwatpitakat. 
All arliai will frt awardad and wlrtntrt 
aatlflail by mall. Oddi, at wiruilin will 
ha dalarmlntd fay tha Hambtr at an^ 
trla# rOcaltnJ, Only bna prlxa la a 
ramlly, Uahlllity tar tMf# li tha ra- 
■aanilblllity at llit winntr#, Prlzii Ira 



nen^lrlnilaribli and not .rt^iiiiiblp 
for aaih, laHqM Jar tha brand Prtin- 
Wlititan roll ha athid ti tiaautt an 
BffldiYil BT illilblllly and riltaia. 
Far B lift oJ Hvajdr Wlnnari, land a 
itampad, lalf'iddraiiad unaiapa ta: 
■'00 It Taurialf" winnarf im.rtO. in 
241 h, Waithury, NX HOII. 

a. Tna Crat^ iprln comiKi at itiorlfd 
STAtiLET and POCKWCLL JKWar and 
hand loolf ind tcctlwriai. RaUil ypl'' 
ut SS,112tSC. CratHl Prita winriar may 
titct to ractliTi SSiOM eaih iHarni- 
Ilvt. GO Pint Pritas ar« STANLEY Tool 
CJirtli, conlainina lifOrlfd topll and 
acciitpriti, Mgtltl No. Hrj9G, 230 
Sncond PrlTOt art CISSTCJN CPrOlatS 
Elaotric ScftHdrlviri. Iti Third Prina 
■rt S H TCWIS Soctai Salt, Modal No. 
4] lb-9. i7i Fourth pmat art RCE PNE' 
CIS LON 100' Stall Tipa Mtaiurai.TtTal 
vilut ol all L.iSl prrxtr it S32.843.3Q. 

9. Swaapitakii optn to ill U-ii. ra lli 
dfliitt. txcapl amolOvvti and thair fan- 
11 iai tf Lfhion carhida, lit afriiiaitt, 
advartlilni and Jiidtlni J(anclai. Thli 
ofiar II ii^brtct to all ledarii, iiita 
and iKJl lawi amt li Mold lo Gtora-ia, 
Idaho, HLiioiiM indl wharivar prohlb- 
Ittd or rattrlotadi by law. 




Tune Up Products 













BOalsf hiTti-nJLflt 




ENTER AS OFTEN A$ YOU LIKE. NO- PUHCHASE REQUIRED. 



Cooling System Products Brake Fluid PfOducl^. 







Stanley Tbol Workshop! 
Or $5,000 Cash in the 



UNION 

CARBIDE 




Zar Care Products 



“Do It Yburself” 
Sweepstakes! 



OR WIN ONE OF 1,150 OTHER "Oo It Yourtelf" PRIZED; 



To be eligible to 
m this “Dream 
\torkshop" of over 
iOO fine profes- 
ional quality Stanley* 
ools or one of 1,180 
^ther "Do It Yourself" 
ihzes, simply com- 
i/efe the entry form 
ielow. 






vmvl 
ardtnP 



viiwi 

ha rdf op 



^11 ttewBT 



lUTF 



J 



Appearanc« Products 



ENGINE 
Bcnun 




Ice Fighter Products 





22S THIRD PRIZES 
S‘K* TOOLS S&ckfl S*[* Irom 
(hlCOSTRIES. 13 tlindird 
•ocKtti, ratciml, oxtenblQn^ 17'*' 
fl«x h{ind(i4 in it«"l 



675 FOURTH PRIZES 

ROE PRECISION* 1«0 Tt- $L««| Tap* 
MaAiurnin ii. final nmaaunnp 
tap# In rugged, ruvl‘r«ilii«ni cnvtFvd 
»tael caaa. Feldlriig hooh hpndl*, 



60 FIRST PRIZES 

STAt^LEV* Tool Chatta. Matchai!l lop 
quallly tOola including 8raca. ChLi' 
elfn S^rewdrl v*ra, BJta-^SQ placan In 
A lacking m«tal chnai. 



220 SECOND PRIZES 
OlSSTON* Cnrdlaia ElaptHo Scrwvir^ 
drlvtrf. Tht warLd'a tint, Pra-drlllt, 
drivaa and ramovta acrawa. Fcnrard 
and ravaraa awllch wElh all the pow- 
er naeded lor lough |oba. Equipped 
v'lth ■ ballerv chtroar. 



OFFICIAL ENTRY FORM 



I PRESTONE/UNION CARBIDE Car Care Product# 

I ^‘Do It Yoursair Sweepataket 

I HOW TO HlftanE Or Ihia anirv tprai, prlrt feur naira, addraaa. iJp PoiM 
and jLI nunibar (Dtitratlv prfnlid an Hva uppar ar ipwar riDhi cprnar nt 
I tha «t lha eonlalnar) from a PRESTOHlr UNION CAR BRIE Car Car* 
I Product. Or or a 3'' M S'' place of paper, print lha WOrda "PRCSTOHEiT 
! UNION CARBIDE Car Care Pr4du«lt " and Uta Perna ol • PREBTONE/^ 
E UNION CARBIDE Car Car* ProduCI |«a« Rule #1}. 

! Wall loi PRE9TONE7 UN I ON CARBIDE Car Car* PradiKl* 

I ■'Do It Tduriali" Bwtapalakt*, P.Ch Boa aSTi, WtalbuiV, Tprk 1t$*1 



Nama 



Ad-draat 


IjPleaaa Print Plalrtlyjl 




Cllv 


Slat* 


^Ip 


Car Cara Product 




(Raq,u|iradi) 

A SJ 





Whatever your car needs, "do it yourself" 

with PRESTONE/UMON CARBIDE Car Care Products, 





PM^GUHIIIKME 




®V8 engine Oorive train Opuef system Osraking system O Electrical and ignitfon syste* 




Thecared'forcarisdean inskJeand out— from the 
fresh wax on the surface to the clean oil on the 
crankshaft. You can only keep ft that way by getting 
out and getting under. Of course you have to know 
what youVe looking at, and what you Ye looking for 
When you know how your car’s many parts and 
systems work, the fixing comes easy. The sections 
that follow will show these systems in detail and the 
how-to steps for keeping a clean machine. 
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1 

1 









^Cooling system ® Steering system ©Suspension system OExhaust system 





GUMOUT users agree~there‘s only one 
carburetor cleaner. Why? 

Because GUMOUT can make a car start 
easier, idle smoother, stall less. It reduces 
dangerous exhaust emissions and it 
improves mileage. 

Use regular GUMOUT inside your carburetor 
. .and Jet Spray GUMOUT outside. For best 
results, use them both. 

Inside Just pour a pint of GUMOUT into your 
gas tank. It cleans out all the jets and passages, 
removes gum and varnish while you drive. 




Outside It takes just seconds to clean the 
outside of your carburetor with Jet Spray 
GUMOUT. Throat, choke, linkage, throttle plate 
all as clean as new. 

BUMOUT CItvtIand, Ohio 44104 





We'r« going lo maKv car c«rA aaay ter 
yoj — a van If yoM've never tifled a hood 
bafore* Okayj you may have to refer to 
your car'a owners manual — for the 
location oi that hood releaUn for 
exam pie I But once you'wa found it you1l 
be able to find It again even If you're 
blindfolded. And you'll also know the 
aecond tlnna around whether you have to 
push Itr pull It or twist It to make It work. 

Ifa the same with any )ob on your 
car; the first time Is the herdestp but from 
there on In, Ifs time and money eavedK 




I Teko your oar'a braking ayatem for 
example. It'a shown In pink on 
PM's Clean Machine on the 
previous pages. Something you 
want to keep an eye on ta ihe level of 
brake fluid In your master cylinder — 



which la shown here and Is easily Jocaled 
tn the engine compartment. 



2 Then, when you turn to Sectlort 
Braking System, page 173, you'll 
see the master cylinder In a 
cutaway drawing to show you how 
it works. That cutaway Is shown here Just 
as i^t appears on page 173. And when 




you know how It works, It's easy to 
maintain* service and repair. 




3 F]nalJy« for the real how-to 

Information on maintarianca and 
care, all you do Is turn the artwork 
page that begins Section S to the 
how-to pages that are Illustrated with 
photographs, Thera (page 1 74J you'll eoe 
the aclual master cylinder pictured, as 
you see It hare with Its cover lifted off. 



You use the other sections In the 
same way. The art and photos In PM's 
Car Care Guide take you from the 
genej'st to the specific for all of your 
car's systems, Just locate that hood 
release and take it from therel 
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HEAVY DUTY 
AUTOMOTIVE 



MOTORCYCLE 

MORKSHOP 

CAMPGR 

POWER TOOL 



BKYCLf 

MOTOR BOAT 



SNOWMOBILE 

or just y*0 
about any- » 

else you ^ 

VESP 



‘round the house 



CLEANER 

DEBREASER 

Avallsbb In 20 d£. tprajf {tun c«nltln«r 
«nd S4 oz. raltl I whoiTAvAr you buy tuto 
pirtft and ■ccostories* 

Amn' Tn<zi chiZMiCAiii^ 'PiwiatoN or 

MORTON" NOflWIGMfflOOUCTS. IhC !•«» 
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THERMOSTAT 

KDUSIMG 



EJtHAUST 

VALVE 



CARBURETOR 
AIR CLEANER 



ALTERNATOR 



V8 ENGINE 



CARBURETOR 



VALVE 

LIFTER 



CAMSHAFT 



PISTOM 



DISTRIBUTOR 



ROCKC R ARM 
COVER 



IGNITION 

WIRES 



EXHAUST 

manifold 



SPARKPLUG 



TORQUE 

COfiVEHTER 



FAN 

BELT 



WATER / 
PUMP / 

CRANKSHAFT 

PULLEY 



TIMING 

CHAIN 



/ CRANKSHAFT 
! COUNTERWEIGHT 



ENGINE SHAFT 



CONNECTING 

ROD 



CRANKSHAFT 



OIL FILTER 



SUMP 



EXHAUST PIPE 



FOUR*STROKE CYCLE 



COMPRESSION 



EXHAUST 



ROCKER 

ARMS 



INTAKE VALVE 
OPEN 



CAMSHAFT 



VALVES 

CLOSED 



EXHAUST 

VALVE 

OPEN 



VALVE 

LIFTER 



PUSH ROD 



SPARKPLUG 



FUEL 

MIXTURE 



CYLINDER 



VALVE 

LIFTER 



PISTON 



PISTON 



CONNECTING 

ROD 



CAM^AFT 



CONNECTING 

ROD 



CRANKSHAFT 



CRANKSHAFT 












POPULAR MECHANICS 



PUSH ROD 
VALVE TRAIN 



OVERHEAD CAMSHAf Y 
VALVE TRAIN 






TORQUE 

CONVEFITER 



DfllVEM 

SIDE 



ENGINE 
SHAf T 



DRIVING 

SIDE 



STATOR 



OUTPUT 

SHAFT 



PLANETARY 

GEARS 




SUN 

GEAR 



RING 



PLANET 

CARRIER 



OUTPUT 

SHAFT 



mrinniiiNK 

Power to make your car go starts with the 
burning of a fuel-air mixture in the cylinders. 
Intake and exhaust valves can be actuated 
by either a pushrod valve train or an 
overhead camshaft arrange me ntn both of 
which are shown here. The automatic or 
manual transmission connects power from 
the engine crankshaft, via a flywheel, to the 
drive shaft, which drives the rear wheels 
through the differential. 




DIFFERENTIAL 

PINION 



Am'OMATIC 

TRANSMISSION 






SPIDER 



LINK 

VOKE 



OUTPUT 

SHAFT 



HEAR YOKE 



SPEEDOMETER 

GEAR 



PINION SHAFT 



DRIVE SHAFT 



REAR AKLE 



brake 

CLUTCH 

rear CLUTCH 
OUTPUT .P'SC 

I / SHAFT / PLANETARY GEAR 

J / / • 



REAR AXLE 



DIFFERENTIAL 

RING 



SIDE GEAR 

/ 

J DIFFERENTIAL 
PINION/ 



SIDE 

GEAR 



CATALYTIC 

DRIVEN CLUTCH CONVERTER 



DIM LkENTIAL 
CASE 



MUFFLER 



DISC 



TAILPIPE 



VALVE body 



E XH AUST PIPE PE R F 0 R ATE D INTE B1 0 ft PIPES 



MANUAL CLUTCH 

CLUTCH DJ&C CLUTCH DISC 




MANUAL TRANSMISSION 




FIRST DEAR 



<) 




SECOND GEAR 



f\ 




THIRD GEAR 



<1 




REVERSE GEAR 



X27 
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WAY 1975 




DEADIV ACCURATE 




The DiKce 

lAve/ligcrtOf/ 



Modol 1477 
Tach/ Dwell Meter 
and Timing Light 



Model 318 m 
Inductive Pick-up 
Timing Light 



'*The D,A,” 
Diagnostic j 
Analyzer y 



Model 7S 
Tachometer 



If you're Into autonnottve test and tune — or thinking about ft — pick the 
Instrument line that gives you what you need. Deadly 2% ± accuracy on 
conventional and the new electronic Ignition systems. Large, easv-to-read 
meters. Solid state, zener stabilized circuitry/ Comprehensive, illustrated 
Instructions that make sure you get the fob done right. And a level of quality 
and reliability so high, we back It with a Lifetime Warranty! 

^ 

[ TUNE-ifP 4f SPEC 800KS | Aim lorfho Oixco Invastlgatort — 

j For a limkied lima wa can offar an lllaairatadi tuna-up manual j 
and iwo compiotQ apockficailo^n booka on domaailc and 
Importsd cars, from i960 to 1975. I 

I Thoy'ro easy lo rasd, and compltie. j 

I Enclose SI. 50 lor handling and poaiaga. j 

I Name^_ I 

I J 

I 

Send to: i 

-^THE INVEST(OATOBS"%DI)!SOrY, Inc., P.O. Box 1449, 

L ____ _____ 



at leading auto dealersl 
DI)CSON,INC.. GRAND JUNCTION, COLO. 41501 
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T WO t&sl9 — compression and vacuum 
whether an engine 9s 
performing at peak condllLon. To do a 
cornpressfon testr 

1. Warm the engine up to normal 
operating temperature and then shut 9t 
otf^ 

2. Slow dirt from around sparkplugs 
wUh an ear syringe or by blowing 
through a soda suaw- Remove 
sparkplugs, making sure you mark or 
remember which plug goes with which 
cylinder. This Is important later, 

3. Examine each sparkplug. Look 
tor signs of trouble as follows; 

■ Oil fouling — wet, eludgy deposits 
Indicate that oil Is entering the 
cylinder through worn piston ringsp 
valve guides or bearingSn 
■ Burns and/or blisters — a ghostly 
white or bllsiered insulator nose and 
eroded elecirodes irhdicate ignition 
timing is way oul of specification, 
there's an obstruction In the cooling 
setup, or preignttion Is taking place. 
Prelgnitbn — a very serious problem — 
means that ignition la occurring 
before I he sparkplug fires. Hot carbon 
in the cylinder is normally the cause. 




lAronia open tor 
compr^taloa 



■ Carbort fouling' — dry» black deposits 
Indicate your engine's been operating 
on an overly rich tuel mixture, you've 
been idling for excessive periods, 
sparkplugs aren't the right ones, or 
there's a breakdown in ignition. II 
Sparkplugs show little electrode wear 
and have tan or brownish deposits, 
they're okay to this point, II plugs 
aren't badly worn, they can ba 
CfBanedi regapped and returned to the 
cylinders from which they were I a ken 




Comprtftlon f«star ia h«l(f tn Mfmrkpfug 
h^iw nhiiv eFiptne ia 



after you complete ihe compression 
test, 

4. Remove the carburetor air 
cleaner and set ihe throttle ptatefs} 

In the wide-open position by wedging 
open the throttle shaft and lever 
assembly. You can use a block of wood 
or simply lie the cam open with a 
length of string or wire. 

Make sure the choke plate is also 
wide opan. With ihe engine warm, 
automat Icaliy con I roll ad choke plates 
should be fully open. If not, there's 
a hangup In the choke assembly. 

5. Push a compression gauge firmly 
Into a cylinder. It has to be tight 

so no compression is lost. Use a 
remote starter to crank ihe engine, 
or ask somaone to give you a hand. A 
remote starter allows you to crank the 
engine from beneath the hood, lls 
terminals attach to the solenoid 
terminal (marked S) on the starter 
solenoid and to the battery's positive 
post. The engine Is then cranked by 
pressing the butlon on Ihe lool. 

6. Crank the engine through a 
miinfmuJTT of lour complete compression 
strokes to get Ihe highest reading. 
Repeat the test for every cylinder, 
recording each reading. 

You need the compression 
specif ioation for your engine, which 
can be gotten from a dealer or by 
consulting a general automobile repair 
book, such as Itfotor's Aufo Rapa/r 
MsnuAi, for foreign or dameatic cars, 
available in most public libraries. 

Some owner's manuals provida the 
spedfloallons, as do car service 
manuale. 

Conclusions you can reach from this 
test are as follows; 



m If all cylinders tesi wllhin 
manufacturer's compression 
speciflcallon lirnits, overall engine 
condition is sound. 

(i If compression in any cylinder 
fails lo climb during all cranking 
strokes, or remains the same on tha 
first two Strokes and then climbs 
higher on the following slrok.es, a 
sticking valve exists. 

■ If compression reads below 
manufacturer's compression 
specification limits, worn rings or a bad 
valve (burned, nol seating) exists, To 
tesl for worn ringsp pour a tablespoon 
of heavy motor oil frrto the cylinder, 
crank the engine to distribute oil 

and lest compression again, If llie 
reading shows a sharp rise, rings are 
worn, but if the readlr>g remains the 
sama, the valves are in trouble, 

■ If there Is a compression loss 
below manufacturer's limits between 
adjacent cylinders, there's a good 
chance that the head gaskei is bad, 
resulting In a compression leak 
occurring between cylinders. 




Oonnm^t Hcutrm tC VScUtrnt porf. 



• if compression reads more lhan 10 
pounds above manufaclurer's limits, 
carbon Is building up in the cylinders. 
This results in very sluggish siarting 
of wmm engines, even though they 
sfarl fine when cold. 

What a vacuum feat 
can tell you 

In some cases, an engine vacuum 
test can reveal some ol the same 
malfunctions that a compreeelon tester 
will turn up. However, Ihe two 
instruments lest different functions, 
and each of them can give you 
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The STP nitration Sj^tem. 
It’s not what we add to your cai; 
it^ what ¥fe take away. 



Nobody has to tell yoo that a little bit 
of dirt in your car’s oU or air can lead 
to trouble. STP has a system to help 
you eliminate the problem. The STP 
Double Oil Filterand the STP Air Filter, 
Our Air Filter is a 
tough customer. If there's 
trouble in the air an STP 
Filter can help catch it be- 
fore It reaches your engine. 

And it’s a snap to 
put in, so you and 
your car can both 
breathe easy. 




Our Double Oil Filter has a 
tough metal shell that surrounds a 
pleated outer filter. Then we lock in a 
precision-wound inner filter. Together 
they make up a filter that could be the 
longest lasting you 
can buy. 

Install the STP 
Filtration System, Be- 
cause if you know a 
thing or two about 
cars, you know what 
you put Into them is 
what you get out of 
lham. 



aytCUEGUDE LcNGliiE AND DRIVE TRAIN 



valuable and dirtsranl Enfarmatlon. 

A vacuum reading of 17 ic 21 Inches 
of mercury at sea level that holds 
steady is generally regarded as a 
normal reading. However, this is not 
true tor every engine, and you should 
seek the manufacturer's specified 
reading lor your engine. 

Keep In mind, too, lhat altitude 
affects vacuum, and that vacuum gauges 
are calibrated forssa level. For 
every 1Q0E> feat above sea level, 
subtract one inch of vacuum from the 
readings you get. 

To take a vacuum reading, reinstall 
sparkplugs II you have just done a 
compression test, and warm the engine 
up again II it has cooled bejow normal 
pperatlng temparalura. 

Connect the vacuum gauge. Every 
engine has al least one vacuum port. 

Start the engine, let it idle and 
observe the reading [making 
compensation for aFlIludB, if 
neoessary). One of the following is the 
result youll gat? 



VACUUM 


TEST RESULTS 


Vacuum reading 


Mesningi 


Gauge needle 
floats over 
range of 4 to 5 
Inches. 


Carbureter oul 
of adjuGlmenl. 


Needle hcldb 
steady, but 
befcw spec. 


IgnitlDn tlmlnc 
oul dI adjustment. 


Needle drops 
fntermittaruly 
about A incbes. 


Valves are 
sticking. 


hfeedle drops and 
rises allemately. 


Burned valve dr 
InsuHtcient valve 
Clearance — a leaky 
valve, lhat ig. 


Reading normal at 
Idte.: vibrates wtien 
engine fs revved. 


Weak valve springs. 


Needle vibrates 
at Idle, but holds 
steady when engine 
speed is increased. 


Worn valve springs. 


Needle vibreieQ at 
all speeds. 


Leaking head 
gasket. 


Needle drops 
slowly iQ zero 
as engine speed 
Is Increased. 


Heslflcticn In 
exhaust system. 


Steady reading 
that Is low. 


Valve timing 
Is pir. 


Needle holds 
steady, but is 
low. 


Leaky irilaka 
manifold or 
carburetor gaskel, 



Notice that a leaking intake 
manifold or carburetor gaskel and 
incorrect valve ttmieg results In the 
same kind of reading. Most times, (he 
cause Is a bad gasket, but this can 
be easily verified. 

Apply a good deal of heavy motor 



oil around intake Tnansfold and 
carburetor joints. If a leak exists, 
the vacuum gauge needle wlH rise as 
the engine Idles. 

Evan if you gel a normal reading to 
show that engine vacuum is adequate, 
there might sttU be a loss of vacuum 
from a leaking hose. Hoses connect 
vacuum -ope rated componenis, such as 
the distributor vacuum advance ar»d 
headlamp covers, to the source or 
vacuum — the engine. 

Dlscormect the vacuum gauge ar>d 
allow the engine to idle. Trace each 
vacuum hose from lls connection on 
■he engine lo its vacuum^pe rated 
component. Usteo carefully. If a 
hissing sound comes from Ihe hose, 
replace It. 

Homt la ermine 
the exhsusl system 

Ekamir>lng the exhaust system, which 
should be done routinely every year 
or as scon as you suspect an exhaust 
systam leak because of, &ay, roaring, 
may be a matter of life and death. 

Lethal carbon monoxide fumes escaping 
from a bad component can Feak into the 
passenger compartmant. 

The eKaminatFon should be 
meticulous. Here's how lo do El; 




EjrtiiSifsl and exhaust pipe 

tiinge ahould be chscIr^Ef fcr leaks. 



1. Examine the connection formed by 
the exhaust manifold and exhaust pipe 
flange. This can be done from beneath 
hqad. IF thare are whitls.h deposits 
around the joint, the gasket has 
probably gone bad and exhausi is 
escaping. Replace the gasket end make 
sure that bolts are tight. 

2. Lift the car and carelully 
examine the exhaust pipe, exhaust 
extension^, muffler, tailpipe, and all 
other pipes and parts, such as 
resgnators, that are used. Run your 
hand over each pan feeling for soft 
spots where rust has eaten nearly 
through [he metal. Naturally, any 
part lhat has a hole or split should 
be repEacecf. 

3. To check parts for internal 
failure (many times parts fail from 
the inside, where acid collects), tap 
each with a wrench or pair of pirers. 

If the pari is sound, It will ring. 

If it is failing or has failed. It 
will give a dull thud. 

4. See to il that ail parts are 




CAecA muWer tet Aol*i and probe 
for weak tfiott thMi'ti iooa ruit fhroupli. 



secured by tfghlsired clamps arvd 
hangers. A pah that vibrates against 
the floor pan, frame, fuel tank or 
whatever will soon destroy Itself. 

5. Look beneath the exhaust 
manifold (or the manifold heat-control 
valve {not all cars have one ailhougFi 
most do). The valve should move freely 
whan you manipulate the counterweight. 
II it doesn't, try to lap it free with 
a soft-nosed hammer. 

Lubricating the manifold heal- 
control valve is a job to do whenever 
you lubricate the chassis. Jse 
manifold heat-ccntrol-valve lubricant 
or graphite. H this valve sticks, it 
causes many different kinds qf 
problems, including rough idle and 
stalling, poor gas mileage, shortened 
sparkplug life artd burned valves. 

Emissiona control 
The type and number of anti- 
pollution devices on an er^gino deper^d 
on the car’s year and martufaciurer 
so check your service manual for 
what's on your car. The tcllowing 
information outlines the most widely 
used emission controls and how to 
service thojn: 

Positive crankcase venfJlalion (PCV) 

The earliest of tho emission 
controls, PCV was first put on englr^es 
In The system has been In use 
ever since to prevent hydrocarbon 
emissions from Ihe crankcase Inlo the 
atmosphere. It is serviced as follows: 

■ Start the engine and locate the PCV 
valve (consult your owner's manual). 

Pull Ihe valve from its s-eat- Vou 
should hear It hissing. 

M Cover the end of the valve with 
your finger, You should feel a strong 
pulF fvacuurn). If the valve does not 




Check PCV ratre per}odic*fi^. 
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PCV hosac ihould Avpt cl^An. 



mak9 a hissing noise and does nol 
provide vacuum pull, turn off ihe 
engine, clean ouL any deposits lhat 
have formed in the PCV valve hose and 
replace the valve wilh an exact 
duplicate. 

■ Examine the hose from Ihe PCV 
valve Id the exhaust manllold, and the 
one from the carburetor air cleaner 1o 
the cap covering the rocker-arm cover. 
See that they are straight and free 

of crack;, fteplaoe a cracked hose with 
a new PCV hose l hat is oft-resistar>t. 

■ Remove the carburetor air cleaner 
cover. You may find a small hller 
element on the other side of the spot 
where the PCV hose Intercepts the air 
cleaner. Sorre filters are mesh end are 
stuffed into the hole In the side of 



Award yoiir car tbe 
Blue Meix. 

Your car deserves all the care you can give It. 

So give it Blue Max.^ A superior grade car wax 
containing imported Carnauba wax and the finest 
silicones and cleaning agents available. 

For a deep, rich shine that outlasts repeated 
detergent washings and protects against road 
debris, weather and corrosion, 

Blue Max is easy to apply, too. And you can get 
it in any one of four convenient forms. 

Award your car the Blue Max 
luster today Your car will wear 
It proudly 

Avdjidble af leading NAPA 
dnd independent automotive 
parts stores. 
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PCV tUi»f it (fpt. 



fhe ihir clehner. 01 hers are coUon and 
are placad In a small plastic haldar. 
Replace fhi; filter every 12,000 miles, 
or more often if it geie dirty, 

Many foreign cars employ a gulp 
v^lve rather than a PCV unit to 
control crankcase emissions. To 
service this valve, remove the cover, 
which Is probably held by a spring 
clip. Examine the diiaphragm Inside, 
and replace it if lt"s damaged. Clean 
the Inside of the valve and make sure 
the small metering hole Is not clogged. 

If riecessary, ream It ouE with a piece 
of wire, but take care not to enlarge 
the hola. 

Thermoatetically conlfDlJed 
air cleaner 

Beginning with some 196& models and 
extend to present models, carburetors 
have been outfitted with this device 
which helps reduce hydrocarbon and 
carbon nronoxide levels by maintaining 
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the air entering (he carbufetor at a 
minimum temperature f100*F), This 
pernnile carburetors to be calibrated 
for the leanest possible luel mixture. 
Service the air cleaner every 1 2 hODD 
miles as toHows" 

■ Remove the tilter element and 
replace H If it's damaged! or dogged 
with dirt. 

D Clean the air cleaner housing, 
Place the assembly bacic on the 
carburetor and tighten the fasianer, 
CButfon', The wingnot or boll 
holding the air cleaner In position 
should not be overly light. Excess 
pressure may damage the carburetor. 

■ With the engine cold, lock into 
Ihe snorkel, The valve should be 
closed. Start the engine. As It gets 
warm^ the valve should open. If the 
air cleaner doesn't firnction this way^ 




Thts PCV itttor It fjrp^ |n hQM 9 f. 



Its diaphragm assembly or sensing 
therm osiat has malfunctioned. Parts 
can be replacedn 

Electric-assisted automatic choke 

Beginning with some 1972 models and 
continuing with 1973-74 models, many 
cars were equipped with a device that 
introduces electric current to open 
choke plates fully as soon as possfble. 
Thls cuts down on the amount of 
exhaust emissions given off by cold- 
starting cars. 

If your automaHc choke linkage and 
plate pivot points are clean so the 
choke won't bind, the choke plate 
should open within &0 to 9Q seconds 
alter starting a cold engine. If It 




valve ftsaphragm stiQuid cflecAsd. 



doesn't, there Is a problem with the 
electric dioke switch or healing element, 
both of which should be tested. 



Exhaust gas reel rcu la bon {ERG} valve 

This was added to many models 
beginning in 1973. The valve sends 
metered amounts of exhaust gas Into 
the Intake manifold to dilute the fuel 




Thffrniaxteficafry co/ttf0l!a4 atr 
ciaanet patit >r»: 1. tamptrsiur* 
censor and Z. ttampar 



mixture, thereby reducing the 
combustion chamber temperature at 
which nitrogen oxide is formed. 
Service the EGR valve every 12,000 
miles as follows: 

■ Remove the valve from the engine 
and hold it In your hand. Don't clamp 
It inlo a vise whore It can be 
damaged. 

■ Tap Ihe sides and end ot the valve 
lightly with a plastic hammer to 
loosen deposits that heve formed on 




Dampnr valve Is cfocetf on cold engine. 



the valve seat. Blow deposlla out by 
mouth. 

■ With a wire brush, buff deposits 
(hat remain from the mounting surface 
and from around the valve, 
k Depress the valve diaphragm and 




Ramava ECrfl vdtv* tor stfi/tea. 
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Here'sonefishstoryyou 
can believe Jn Federai EPA 
tests our Li'l Hustler got 31 
m.p.g. on the highway? 
Better than ary other pick- 
up Jarge or small. 

Our Ls1 Hustler has other 
winning features. A strong 
2000CC overhead cam en- 
gine, for instance. Power 
assisted brakes, slick han- 
dling torsion bar front 
suspension with a stabilizer 
bar get the job done with 
minimum maintenance. 

There’s a choice of bed 
sizes, too, Both standard 
and long bed versions haul 
up to 1400 lbs. of passen* 
gets and cargo. Interior 
comfort includes a con- 
toured seat, package tray 
a nd glo ve box : f 1 ow-t hr ough 
fresh air and a powerful 
heater/detroster. Air condi- 
tioning and a 3-speed auto- 
matic transmission are 
optional. 

No hooks, either Just a 
tough, economical machine 
backed by 15 years' small 
truck eKperlenoe. Land one 
at your nearby Datsun 
dealer 



America^ #1 Selling 
Small Pickup 
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examine the valve oulfet. If there are 
deposJts^ loosen them wlih a 
screwdriver, but carelulf^d 

Fuel evaporaljoh 
emtctlon control syelem 

This system has been In use since 
1971^ ft seala off open vents in the 
carburetor and fuel lank, direcUrig 
luel vapors that build up into a 
charcoal canister instead. The 
canister fs mounted in Ihe engine 
compgrlrrent of U,S. and most tdrefgn 
cars, and in the luggage compartment 
of other imporled cars. 

U.S. automobiles and many made 
overseas have canisters that possess 
firiers fn their bases. These inters 
should be replaced every 12, COD miles. 

Other imporls don't have fillers. 

In these, the canister Itself should 
be replaced every SO, 000 miles. 

Think tranemiuton 

Given occasional service, ihe 
transmission wIFI probably serve you 
for ihe life of your car. without care, 

It wUf even^tualfy fail, and you will 
face a stiff repair bill. 

One reason for an automatic 
transmission malfunction, such as 
delayed shiftirtg. Is fluid lavel that's 
gelling too low. Fluid may be lost 




A^futt automtUc tfMMntItthn 



because of a leak, so check the levs! 
frequently. 

Every owner's manual oullines the 
procedure for checking Irensmlssion 
fluid, but it's usually as follows: 

1. Warm tno transmission up lo its 
operaling temperature by driving the 
car about 10 miles. 

2, Park the car on a levsl surface 
and place the transmission gear 



selector lever in Park (P). Turn off 
the engine if manual so states, 

3. Locate the automatic 
transmission fluid dipstick in the 
engine compartment. Wipe dirt from 
the dipstick tube with paper toweling or 
a fint-free rag. Do a thorough |ob. Dirt 
that gets on the dipstick or falls into the 
dipstick tube will contsmmate the tluid. 

4. Pull the dipstick from the lube 
and "read" the level. The level should 
falf on the "Full" mark or betwean the 
"Add'' and "Fuir marks. 

5. Add fluid if the leva I is low by 
inserting a clean funnef Into Ihe 
dipstick tube and pouring fluid into 
Ihe (ranamlssfort through the funnel. 

Use Ihe lype of automatic transmission 
liuld specified by the manufacturer, 

B. Do not Overfill the transmission. 
FFufd level should not go above the 
■'Fuir' mark orr the dipstick. Excess 
Fluid in Ihe irans mission causes 
aeratiorv— that ts, foaming which 
causes gear slipping and erratic 
shifting. 

Once every SS.OOO miles, fluid 
should be drained and the Irens mlaslort 
oil pan rerroved. Once inside Ihe case. 
I ha fluid filter should be replaced 
and the tranismission bends should 
be adjusied to specification If the 
manufacturer recommends this. 

The iransmlssfon pan should be 
cleaned before ft is bolted beck in 
place. Lise a new gasket. Finally, the 
iransmlssfon should be filled with 
fresh transmission fluid. 

What about manual iranamiaaion? 

A manual transmission requires an 
occasion el fluid level check which cen 
be done when you lubricate Ihe 
chassis. Another Imporlant service, 
which Is often overlooked, Is 
adjusting the dutch for free play — 
that is, for the amount of free 
movement before the clutch engages. 

As a clutch Is used, it loses Its 
free play. If Ihls Is not restored, 
clutch parts come Into conlact with 
one another whan they aren't supposed 
to, and wear results. 

By restoring free play, you may got 
the clutch to last for ihe life of the 
car. The frequency of making 
adjustmenls depends on ihe car, so 
check your owner's manual. Some 
manufadurers, for example, recommand 
an adjustment every dQDO miles, while 
others suggest One Ovary 12,QOO miles. 
However, more frequent adjustmenL 
or at least checking free play, can't 
damage anything, 

The dutch adjustment Is done 
differenlfy from car to oar. Consult 
your car's service manual. It you have 
one. Or general auto-repalr manuals 
In the library. 

Whichever method your manufacturer 
calls for, the procedure Is probably 
not difUcult. In most cases, it's a 
matter of measuring ihe free movement 
by pressing the dutch pedal until 



resistance is met. Generally, the 
dutch needs adjustment If free 
movement Is more or less than Vi inch. 

Making the adjustment J$ usually 
a matter of loosening a locknut and 
turning an adjustment screw on the 
dutch release lever. 

Driveshaft and dilferenliat 

To determine if universal joints 
are wearing {U-joints hold the 
propeller shaft to the transmission 
and differentiaij, grab the 
propeller shaft with both hands near 
■each U'joint and attempt to move the 
shaft. There might be slight 




CH*ck far piny. 



movement, but It should not be 
excessive. 

If the prop shaft demonstrates 
sloppy motion, It means the Udolnl Is 
wearing. The safe thing lo do Is drop 
Ihe prop shaft and ramove the 
universal joint for repair or 
replacement. Universal joint (allure 
cen cause you to lose the propeller 
shaft while driving. 

The only service required by the 
propeller shaft is an occasloral 
cleaning when Ihe car is on a lift. If 
much mud cakes on the shaft, it can 
ihrow angularliy out of balance, 
causing propeller shaft "whip" which 
could produce Ihe unexplained 
vibration you may be experiencing. 

With a clean clolh dampened with 
mineral eplrlte, kerosene or some 
solvent, wipe the prop shaft down. 

The differential {rear and] 
requires very little care. Just check 
ftg fluid level regularly. * * * 
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BEPREMRED 



Where gas prices are going 
is a question mark, but one thing i$ 
certain. Gasoline is going to stay a 
precious commodity. 

So to help conserve your re- 
sources, there's STP Gas Treat- 
ment. If you have a dirty carburetor, 
it can help restore the precious 

Tbday,you can’t 



mileage you’re probably losing. Be- 
cause STP Gas Treatment helps 
clean dirty carburetors and helps 
keep them clean. 

Put STP Gas Treatment in 
every tankfuh No matter what hap- 
pens to the cost o1 gas, you're bet- 
ter off safe than sorry* 



afford a dirty carburetot; 
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Mr* Mho nacettary far 1h« proper oparBtfeo of your car's many 
parts arrd systama. Btaka tluidy tutiery alactroiyig, paor 
and baaring graasa, and transmission Buid 0 ri$ among tka 
ottwr tubrlcBftia and ftotds lhal Ktsp your car wotklng. 
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YOU MAY SAVE $20-$40-$80 OR MORE 






No sateiHnen, or obligations. 





De^pitci whAt many people may think, driver* over 50 tend 
to into fewer aed dents and are better risks than 

younger drivers. 

So, the GoJoniA] Penn Insurance Company hae put 
together a unique auto insurance plan for people 50 or over. 
If you have a good driving record and arc 60 or ovcr^ you 
may be able to save |20-¥40-$SO or more on your 
auto insurance. 

Guaranteed lifetime protection feature. 

Colonial Penn Differs a unique Guaranteed 
Lifetime Protection feature to motoriats age &0 - ^ ^ ^ 

or over. Anyone who has ever had his insurance f 
dropped because of age or accident, know* ■ cil 

how impKirtant this added protection is to a 1 

policyholder. To the best of our knowledge^ we S 
are the only insurance company in the country ! 
that offers this security feature^ A full * 

explanation of this feature is Included in the ! 
information we^ll mail you. * PI 

Fast claim service. I 



But no matter what we say, there is nothing like 
seeing our low rates and deciding for yourself « 
So regardieaaof when your pregent policy was 
renewed Und before it comes up for renewal 
again ) find out a little more about our*. Mail 
this postage-free coupon, and we'll send 
you more information and a simple form for 
requesting your rate. No salesmen will visit . . * 
no obligati one. 

Cut out this reply form along dotted line. 



Claims are handled quickly and conveniently 
through over 3,700 claims representatives 
located in ai! 50 states and Canada : And they^re 
only a phone call away ^24 hours a day — 
every day. 

Full coverage. 

You wouldn't want to save money by getting 
less insurance. Colonial Penn's auto insurance 
offers a choice of plana which include everything 
from collision and comprehensive to Liability 
protection up to $ LOGO, 000. 

Also, If your state already has a No- Fault law, 
our policy will conform with it. If your state 
adopts No- Fault in the future, our policy will 
automatically provide the required coverages. 

Lew rates. 

Our plan is designed to provide substantial 
savings for many safe mature drivers. Your 
rats and any savings would be based on your 
automobile, territory, annual mileage driven, 
driving record, the coverage you select, etc. 

Recommendations. 

Two of the country's largest organiaatlona for 
mature citizens recommend us to their more 
than 7,005,000 members i The National Retired 
Teachers Association and the American 
Association of Retired Persona, fn addition. 
Colonial Penn has merited a General Policy 
holder's Rating of ’'A" (Excellent) from 
A, M. Best Co., the moat highly respected and 
impartial insurance company rating 
organization in the nation. The Best’s rating is 
an indication Of Colonial Penn's soundness, 
permanency and financial stability, 



Clip, fold, seal all sides, and mail as postage-paid envelope. 

Ip COLONIAL PENN INSURANCE COMPANY 

6 Penn Center Plaza, Philadelphia, PA 19103 

Please send me full infortnaiiDu about your auto Lnsu ranee 
plan, 1 understand that no salesman will visit me, and I will 
not be obligated in any way. 



PrtnO 



AUTO INSURANCE FOR PEOPLE SO AND OVER. 



Pint CJ«» 
Pbll-dilrKln. Pm. 



BUSINESS REPLY MAIL 

No fooLtf* if 

miJM In tne Unltwl StuCn 

Postage will bo paid by : 

AUTO 

COLONIAL PENN INSURANCE COMPANY 

5 Fenn Center Plaza 
Philadelphia, Pennaylvaiiia 101P3 



Colonial Fean^e Auto Insurance Is available in all states. Massaohuaetts, and North CarollDa residents : In your 

states we offer the sUiidard auto policy only, as required by state law. 
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2.UIBRICATI0jl,FlUID 
AND FUEL SYSf EMS: 
H0W10KEEPIHEM WORKING 



H ow ofien should a car be lubricated 
ar>d lluld& replenished or changed? 
At 9 minimijiinp yoLi should abide by the 
lubrication Intervals outlined in your 
I owner's mamjaL However, if you speaK 
; to people who own cars 1 0^ 1 5 and 20 
years old that sliH give tro-ublO'free 
operation, you will genereily find thai 
they lubrioale and change engine oil 
and other fluids more often than 
suggested by Ihe manufacturer. 

What you ehould know 
■bout engtn* oil 

Oit has diflerem charac I eristics 
which make one kind belter sulled tor 
ypur engine ihan olhers. Characteristics 
are referred lo as type, meaning 
quality^ and viscosity or weight, 
which refers lo flow pro perl I es. 

The American Petroleum Institute 
{API) has established a grading system 
that designales five types of oils by 
the symbols SE, SD, SC, SB and SA. 
Only 3E, SD and SC are suitable for use 
in automobile enginesF 
SE oil, which Is of Ihe highesi 
quality and price, possesses dolergents 
and add 1 1 Ives Ihol provide rnaxlmum 
protecllon against acids, OKidallon, 
ruat and corrosion, especially in 
engines that have a tendenoy to build 
up cohlamlnants due to sophlsHcated 
emissions control syslemsH It has 
ths high-temperature resistance 
necessary in ister-model errgines. 

Engines that are in good condition, 
regardless of year, would benefit by 
Using top^rade SE oil, Bpedfically. 
however, automobile manufacturers 
recommend the use of BE oil In 1971 to 
present-model vehicles because it meets 
iheJr standards for oil In those model 
years. And you muaf uae l| In new cars 
during ihe warranty period to keep the 
warranty valid. 

Oils designaled SD and SC possess 
lesser amounts of delargents and 
additives and have lower high- 
temperature reslatan^ce- $□ oil met all 
manufacturers requirements for engines 
manufactured between 196S and 1970 
and SC oil mel the requirements for 
engines made In 19S7 and earlier. 

As for viscosity^ it simpiy means 
selecling an oil that has cerlain flow 



properties. During hot weather, the 
wrong oil may become too Ihin and 
won't provide necessary protection. 
During cold weather, the wrong oil 
would be loo thick and could keep an 
engine from starting. 

Oil viscosity i$ indicated by a 
numerical system established by the 
Society of Aulomolive Engineers fSAE). 
The higher the number, the higher the 
viscoslly. This designallon also shows 
If oil has multiviecosity or single 
viscosity. Different numbers separated 
by A hyphen, 10W-30, for example, 
indioaie a mulliviscoslty oil, A single 
number, SAE 10W, or the same number 
separated by a hyphen, 20W-20, for 
example indicates a single-viscosity 
oil. In most parts of [he United States, 
for example, a lOW-^O or 
multiviscosity oil Is suitable for use 
all year long. 

Conversely, in most U,3, regions, 
car owners using slngie-vlscosity 
oil would have lo use one hind during 
cold weather (BAE 2 QW- 2 C 1 , for 
example) and another during warm 
weather (SAE 40, lor example). 

Multiviscosity oil Is gane-n^l.y 
avaii jble In SE only. Sing la -viscosity 
oil is available In BE, SD. and SC. 

Type and viscosity ol the oil. Is marked 
on the contaFn<er, 

To delermlne the viscosity cf oil 
you should be using In reaped to the 
temperature levels in your area, 
consult your owner's manual or (he 
accompanying charis, 

How to Chang* oil 

1. Raise the can 

2. Place a container under the oil- 
pan drain hole and ramove the drain 



MULTIVISCOSJTV OIL 


When Temperiiur# is 


Us* 


Not above +12'' F, 

-10'» F, to +90» F, 

-10*' F, to above -t-fiO F. 
Nal bftFcw +10* F, 


SAE 5W-30* 
SAE 10W-30 
SAE lDW-40 
SAE lOW-30. 
SAE lOW-ao or 
SAE 2CW-40 


* tr auaEained high-speed 
done, use SAE 10W-3O, 


driving l« to be 



5IHGLE-VI3COSITY OIL 



When Temperelwrv 1* 


Uh 




— 10 * F. to 3?* F, 


SAE 


low 


+ 10* F, 10 +&&'■ F, 


SAE 


2t}w-ao 


+32* F. to +90“ F. 


SAE 


10 


Above +60" F. 


SAE 


40 



Imporlant; Select viaco&ily which nearly 
maiches the normal tsmpeTeture expected 
In the area In which the car la going eo be 
driven until The next oil change. 



plug. Allow aid oil tq drain compleleiyi 

3, Examine the gasket around the 
drain piug, and replace II It's cracked 
or mutilated. 

4, AHer oil has finished draining, 
reinstall the drain plug and tighten 
it Beoureiy, bul do hot ram II homo. 
You may distort the oil-pan drain hole, 

5, Fill the engine through the oil 
filler lube with the oorreci type and 




Eopfnt dt chtnpe fs ifnipitif and motr Jm- 
pdrtliiTi of *U cv-cert foSi, 



viscceJly oil. Capacity differs from 
engine Id engine, so consult the 
spacificBtlon In your owner's manual, 
if Ihls Is not avallabler Uli the 
engine with four quarif and check oil 
Fevei on Ihe dipstick. Add one quart 
at a time, IF necessary, to bring the 
olf lever to the "Full" mark on Ihe 
dipstick. Don't overfill, 

6, Siert the engine and check for olf 
leaks around the olF-pan drain plug. 

What you need lo know 
■bout oil fijieie 

An olf Hilar traps dirt and 
particles which oil picks up as it 
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Three ways to protect your 
second biggest investment 




Most people's biggest investment is their home. But their second 
biggest investment is probobly in the garage. Their car. 



So protect this big investment with Quaker State motor oil. 
Regular changes with Quaker State can help reduce expensive 
engine repairs. Made from Pennsylvania Grade crude oil, the world's 
choicest, Quaker State oils are fortified by oil specialists who have 
always made high quality a tradition. 

And now that you need Quaker State more than ever, you'll be 
glad to know that it's available in more places than ever. 

Quaker State motor oils. Deluxe, Super Blend or HD. Three 

great oils for your particular kind of driving. 

Your second biggest investment— your car— is well worth 

the investment in Quaker State. 

Quaker State your car to keep it running young. 
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iN JUID AND FUEL 



fiswa Lh rough the engine. Proper qil 
filtration jiu£l as essential to 
engine longevity as good oll'- 

Aulomakers In general recommend 
changing oil Kfters at the lirst oil 
change in a car's life and every other 
oil change after that. During oil 
changes when you're nol repladrtg the 
niter, aivvays remove i\ and drain the 
dirty oil. 

Most Cars use full-flow» spin-on 
niters. "Full-flqw" means I hat the 
nfter receives and cleans all oil 
pumped from the oil pan to the engine 
through the oil galleries tllnesj^ A 
filter has a buHMh protection 
feature, if It becomes clogged so oil 
can't gel thfoughp a bypass valve 
opens to divert oil past the filter. 

A spin -on filler is simply a filter 
lhat can be spun on and off vyhen it's 
changedn However, changing an oil 
fitter, although easy, is not as simple 
as this. The right way follows; 

1, Sea II you have to lift Ihe car 
to get at the filter. Cars with eight* 
cylinder engines usually have to be 
raised. One with a four or six-cylinder 
engine may have a filler location 
reached Ihrough lls engine comparlmont. 

2, Place a wide-mouth waste container 
beneath the filter to keep oil from 
dripping on the floor, tf you can't 
loosen Ihe filter by hand, strap an oil 
filter wrench around II and turn Ft 
counterdockwlae^ When ihe filter is 
loosened, remove the wrench and spin 
the filler pif Its seat by hand, 

3, With a clean cloth wipe off ihs 
engine surface on which the filter slis 
to remove particles that may prevent 
the new filler Irom sealing properly. 

If the oil-filter seat Is attached lb 
Ihe engine block with bolts, check lo 
see that the bolls ere tight. 

4, Tha new oil filter should be one 
recommended by the car manufaclurer. 
Make sure your hands are dean and 
spread a thin layer of dean engine 

oil on the gaakel of ihe new llller. 

5, Carefully turn the filter on its 
seal (clockwise). Be careful not to 
cross*lhread. When the filter comes 
Into full conlact with its seat, turn 

it Just one-half turn more by hand. 

^mportarjf.’ Don't overtighten! And 
never tighten an oil filter wllh a 
wrench, OverllghtenFng can crush Ihe 
filter base, which wtll ruin the 
component and cause an oil leak. 

6, Starl the engine and run h al 
fast Idle, Check around the filter's 
base for oil. If there's a leak, shut 
off Ihe engine and llghlen the filter 
another one-quarter turn by hand. 

Check again, ll a leak persisla, the 
filler may have been damaged. 

Ltib« Job — why, when, 
where and how 

A lubrication guide that tells which 
parts require lubrication, how often 
lubing should be done, and which 
lubricants to use Is printed in your 




Oil Hlivr gackel ihould b# ppaleir with « 
ffim ot c/un e/J before ir'c ieeteiieiir. 



owner's manual, it's also In your 
car's sorviOD manualH which you should 
gel from the manufacturer. 

Chassis lubrication Involves from 
suspension, steering-linkage ball joints, 
front wheel bearing, and checking the 
fluid levels of major opmponenls. 

Lubricating balF joints and wheel 
bearings is necessary If the car is 
going to be maintained in a safe 
driving condition. Frequency depends 
On menu fnctu refs' policies, which differ. 
Usually, It's every GOOD miles for ball 
jo in la and every 15,000 mi log (or 
front wheel bearings. 

How to lubricate 
ball Jotnle 

Most cars have a minimum ol four 
froni-suapenaion ban joints — iwo on 
the upper control arm and Iwo on Ihe 
lowar control arm, Vou will probably 
also find ball joints at key 
steering*linkage points, especially 
at tie-rod ends and pllmsn arm, 

Ball joints should be lubricated 
with a good quallly of multipurpose 
chassis grease. Usually, manufaclurars 
recommend grease having a lithium 
bass. 

Here's the right way to lube ball 
joints: 

t. Wipe area arourid the baFI-joint 
plug clean, Be csrefuF how you work 
around access hole In the joint, If dirt 
gets inside, it can ruin Ihe jolnl. 

2r Most acco5$-hole plugs are 
screw-in metal caps you can use over 
and over. Remove them with a wrench. 
Some older models use rubber plugs 
lhat have to be pried from the hole and 
replaced with new rubber plugs. 

3 After removing plugs. Inserl 




Grease A [fines matt bt k*pt /rse at afrt 



grease fittings. They are available In 
various sizes and shapes lo accommodate 
every situation, so examine the setup 
and get the fitting which makes things 
easier ter you, whether it is 45‘, 

90° or straight. 

4* A I lac h the grease gun, which 
should be rated af a msMimum of 10,000 
pounds (or less). "Low-powered” grease 
guns should be used lo offset the 
chance of rupturing a seal. If you find 
it lough to altach gun to the grease 
filting of an upper ball joint, use a 
grease gun extension adapter, 

5, Pump grease into the joint 
genlly, keeping your eye on Ihe ball- 
joint seal. Stop greasing when the 
seal begins to swell, 

6, Remove the grease gun. Leave 
grease fittings In place or replace plugs. 

From- wheel-bearing service 

1 . PJac e automa tic t ra ns m i$$1 on 
in Park (P ) — in gear, It you have a 
manual gearbox. Set the handbrake, 
raise ihe front wheels and check the 
rear wheels. Take off wheal covers, 

2. If the car is equipped with front 
disc brakes, take oif the wheel and 
tire asaembly. Removo brake caliper 
by detaching retaining studs and lifting 
the caliper ofl the disc. Support the 
caliper on ihe steering knuckle arm. 
Don't let II hang by the brake hose, 

3. At this point, wheel-bearing 
servic e fO'F c a rs w1l h d I so b rakes and ca<^ 
with drum brakes is virtually the same. 
Loosen the grease cap by tapping it 
with a hammer. Pry off the cap, 

4. Straighten legs of the cotter 
pin, remove it and throw ll away. 

5. Remove the ceslellated nut by 
hand, which exposes Ihe adjusting nut. 
Take this off. too, 

6. Wipe all dirt and grease from Ihe 
wheel apindle. Grasp Ihe tire artd wheal 
assembly of a. drum-brake setup, or the 




Frprrt wh«*iT ttumta be lubr/cttsd 

sccertfinQi ro mofwfactutw't tptct. 

disc of a disc-brake setup on lop and 
bottom, Pull It icward you about one 
inch with a jerk. Push It back. A 
thrusi washer and ihe outer wheel 
bearing should drop on Ihe spindle. 

7. Put tha bearing and thru si washer 
on a clean sheet ol paper or e clean, 
lint-free rag. Protect bearings and 
associated parts from dirl! 

3. Place Ihe wheel assembly or disc 
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on B cl^an aulsiidA part facing 

up- Pul a brass drift qn inner race 
of ihe Inner wheel bearing and tap 
around circumlarence of the race until 
the bearing drop a oul along with the 
grsaae retainer,. Throw retainer away. 

9. Shine a light in&lde the wheel or 
dlec and Inspect the bearing cups, II 
either cup Is pitted, scratched or 
r^Jcked, knock H from fia seat wlih a 
drift and install a new cup by tapping 
II back into place with the soft brass 
drift. If you replace one or bolh cups, 
replace reaped Iva bearing (s]i. 

10r Inrp^ct bearings. Discard one 
If H r''.o:i. obvious damage. The right 
w : , CO handle a bearing is to hold it 
by its buler rim. Don't wrap your hand 
arourtd ihe needles. 

11. Put the bearings Inlo a clearr 
container filled with kerosene or wheel- 
bearing cleaning solvent Wash them 
with a clean soft-briatied brush, 
workirtg the solvent between ihe needles. 
Then lay the clean parts on dean paper. 
Let them dry. 

^2r Dip the bearings Inlo clean SAE 
2D'Welght oil. Make sure afl surfaces 
are coaled. With the bearings protected, 
examine them closely and look for 
any damage. Bearings must not be 
black Or rusty^ pitted or scratched^ 

Spin the bearing slowly. If It binds 
or teelS scratchy, get rid of 11, 

13h Whether you pul bearings back 
into service or use new ones, lubricate 
lham wllh hIgh-temperature wheel- 
bearing grease. Pul a glob of grease in 
the palm of your ctean hand and work 
the bearing Into Ehe grease. See that 
the grease gets belween the needles. 
Now lay the bearings aside on a clean 
cover and service ihe wheel or disc. 

14. Clean the hub with kerosene or 
wheel'beering solvent and let ft dry, 
Apply a light coal of wheef-bearidg 
grease to Ihe hub's inner surlace. 

15. Place the Inner wheel bearing 
into Its Cup in the hub with fingertip 
pressure. Dip a new grease retainer 
In SAE 20 oil and lay the retainer 
right over the face ol the Inner 
bearing. Put a greasa-raiainor imped 
tool over the retainer and give It a 
wtiack with a hammer, seating the 
retainer. Just to be sure, tap Ihe 
retainer edge around its entire 
circumference with a brass drift, 

16. Clean off any grease thal may 
have dropped on the wheel or disc, and 
place the part back on the spindle. Put 
outer bearing Into its cup, and Irtstall 
the thrust washer and adjusting rrul. 
running the nul op fmper^tlpht. 

17. Check the wheeTbeartng 
ad|ustmeni apeclficatlor> for your oar 
end, uslr>g a torque wrench, tighten 
the adjusting nut to spacificaEion as 
you spin the wheel or disc. Af'er 
tightening has been done, spin the 
wheel or disc to make sure it revolves 
freely. If it doesn't, back off the 
adjusting nut and readjust. 

IS. Place the oastellated r>ul back 

U2 




A rorau# mtneti aftoufd 0* uiad to tigntan 
trent whaaf baaringt to tptclAcalion. 



whore II belongs and install a new 
cotter pin. Spread legs of pin and 
wrap Ihem around the nut. If legs 
are too long, snip ofl part of Ihem. 

19. Clean out irrside of grease cep. 
Coat II wllh a Bmear of wheel-bearing 
grease, and put It back on. 

20. Replace the caliper if you're 
working on a car with disc brakes. 



Neither research nor motor octane 
numbers accuraiely predict ihe actual 
oclane performance ol gasoline that's 
burned In your engine under road 
conditions. However, when the Iwc 
"octanes" are averaged Ihe result Is a 
fairly accurate measure. This has 
resulled In a third way of measuring 
oclane — the antiknock inde*. 

Ahflkpock Index, the numbering 
posted on the pump. Is derived by 
ave rag Ing resea rc h an d m oi □ r oc tane. The 
antiknock Index Is always lower than 
the research octane number given In 
pre-1975 owner's manuals fend always 
higher than eomparabte motor octane). 
Beginning in 1975, car mariufacturers 
started recom mend irrg gasoline in 
Owner's manuals by calling aUention 
to the antiknock IndeK. 

Suppose your pre-1975 car owner's 
manual says to use gasoline having an 
octane {reaearchji of 9i. The moior 
octane of gasoline having a research 
octane of 95 is 57, Thus: 



Search for the right grc" '; > 

Federal regulation requires lhat 
gasoNne stations post octane ratings 
of their lueie on the respective 
gasoline pumps. This is conluslng 
because cctar>e ratings posted on 
Ihe pumps appear subslenllally lower 
than the octane ratings recommended by 
car manufaclurers in fpre-lSTS) owner's 
manuals. The foElowing Information 
should clear up the confusion; 

Besicaliy. there are three grades of 
gasoline: leaded premium, leaded 
reguFar and unleaded regular. The 
dllterence between leaded premium and 
leaded regular is lhat Ihe premium gas 
possesses more lead, t-oad addillve Is 
used to Increase me octane rating of 
gasoline. A higher octane muat 
otherwise be obtained by "reforming" — 
blending lighter gasolfne components 
called "aromaiics'' Into the base stock. 
Cars equipped with catalytic converters 
(moat 1975 models only) must use 
unleaded gasoline to avoid rendering 
the catalyst ineffeclive. 

Oclane is a measure ol how smoothly 
a gaspMne burna In an engine, and 
therefore a measure ol how likely it is 
Ehat a gasoline will cause a harmful 
knock or ping in an engine because ol 
uneven burning. 

There are three ways tq dBline 
octane; because of them eonfos'on has 
arisen about the federal! regulation. 

The three ways are research octane, 
motor octane, and antiknock Index. 

The research octane number fRON} is 
determined In the laboratorv using a 
one-cylinder engine. You wi'l find 
this number In ycur car owner's manual 
if your car is a pre-1975 model. 

Mcler octane Is also a one-cylinder 
labpralPry test, buf this one is 
qonduCled under mqre severe corkditiong, 
The motor octane number is always lower 
than Ihe research octane number for a 
padicular sample of gasoline. 
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The gasoline you try should have an 
antiknock Index of 91 posted on pump. 

When a! Ns said and done, however, the 
proof of whether a particular gasoline 
is suited for your engine Is In Ihe 
use. If a gasoline causes engine knock 
as you accelerate up a hill in high 
gear, switch to a gasoline having a 
higher antiknock Index, 

What you should do 

for your car's cooling lystem 

Keep an eye on Ihe coolant level. 
Remove the radiator cap when the engine 
is cotd. Depending on the radlelor, tlr^ 
coolant level Is frem i tc 3 inches 
below the lop ol the Niter neck, but 
most radlelors are rnarked lo show the 
Correct ''fill level." If coolant rs 
needed, add It directly to the radialor 
unless your enr ia etruipped wllh a 
coolant recovery syslem. 

With that system, you should nut 
remove the radtetor cap unless you have 
to. To check coolant level, just look 
right through the plastic tank. Level 
should be malnlained at the indicaled 
mark. II coolant is needed, remove cap 
of the recovery tank and add coolant 
Itj the lank— not to Ihe radiator. 

Ethylene glycol antifreeze is Ihe 




Cooltnr hfdromatat checks prottetfon. 



POPULAR mechanics 






motor's easy "2-step" repair method helps you 

HX ALMOST ANY PART 
OF ALMOST ANY CAR.-EAST 



H3 



So tlcar, you'll breeze tbroegb lunO'Ups, 
engine overhauls, air conditioning, brake 
jubt — praoIie^Dv any repair on cars iitted. 

You just can't make mistakes with the 
"2-sfep'* method in the new 19^5 MOTOR 
AUTO REPAIR MANUAL. First Ihe special 
"Trouble Shooter" section helps pinpoint 
in a Mash the cause of trouble. Next, over 
3.000 '"How-To-Fix'lt" close-up pictures 
(and plain-la Ik ctiractEons) show how to 
lick repair problems — fast and right! Even 
green beginner mechanics find the MAN- 
UAL so clear and easy to follow, they 
speed through the toughest jobs tike pros! 



1, Spot tfouble fast 



2. Fix it fast 



Auio Repalrman't "Bible" 

Every job, from instating distributor 
points to front end jobs, is covered in 
minute detail for 2,300 U S. car models. 
1969-1975. The over 1,300 oversize pages 
of the giant MANUAL contain 55,0€0 spec- 
ifications. tboosands of illoslratioits, dia- 
grams and charts — the "meat” of 300 
official shop manuals. 

You get service data on Transmissions, 
Steering. Brakes, Universals, Aiternators, 
Fuel Pumps. Ignition Systems, much more! 
ITS oo wonder this illustrated MOTOR 
MANUAL is called the auto repairman's 
indispensable "Bible." It's no wonder that 
7,000,000 copies have been purchased by 
repairmen, service station operators, the 
U.S, Armed Forces, schools and students 
all over the world. Here is the help every 
beginner or "pro" needs to fix almost any 
part of any car right the very first time. 
And save lime. work, morieyl 

Learn all about the 1975 cars and in 
addition see how Detroit's 1975 specs and 
procedures alfeci your older car. Auto 
makers continually up-date and improve 
past model adjustment specs on cider cars 
as new road test data comes in. That's 
why you'll need this new 1975 MOTOR 
MANUAL to get the best performance out 
pf ypur car — even If you already own an 
earlier edition. 



7,000,000 
Copies Sold 



Motor Books. Publisher's Orfice, West 5SLti Sireel. Hew York, N,V, 10013 



Pfirjl Name. 
Address 



State. 



Signature. 



T«l, NO, 



Offer availdthie only in the Continental United States. Allow 
wei^ks for delivery. 
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J 



FREE WITH YOUR ORDER 



MOTOR'! 

Nl-Perlorntanet Tuning 
Guide, I $2,95 valui. 



This GuiUe tells you 

ail you need to krtow about 
getting the most performance 
out of any car. Covers car- 
bureUon, Ignitian systems, 
compression ratios, cam- 
Shafts, exhaust systems, gear 
ratios, suspension systems and much mare. 
Yours to keep Tree even if you're not com- 
pletely satisfied with the Motor Manuals — 
it's Gur way Of saying "thanks," 



I Mill to: MOTOR Book*. Shipping Service 

I P.O, Box 23te, F.D.H. Sla.. New York, N,¥, 10022 

Please setrd me the Manuals checked below lor ten days free 
examination: 

□ llfia MOTOR Aota Atpalr MmmI. $12.95 

□ mu MQTCR't AotB Ettglen A Elactrical Syiltni. $12.95 

If I am not fully satisfied, I wifi return the shipment promptly and 
owe nothing. Or I will keep it and pay the total price In three 
monthly instil Imen IS, pEuS Shipping, 

Q NOTE: The MOTOR Autn ftepair Manual is also available in a 
OeLuie edition wiih heavy duty fine grain bindings, ihumb Index- 
ing and woven page marker. Check here if you'd prefer this version 
at $17.95. 1D546 



I want to save iklppiat Chirgis. 

n I i(ti enclosing payment for £ i n tui[^ MOTOfl. will 

pay shipping charges. (Same return privileges, reTuad guaranteed.} 



Same Free 10-0ay 0H«r on KOTOR'i 



Atrlo 



Electrical Systems 
1.300 big pictures, over 
700 pages. Clear how-to text 
expEahts how parts work, 
principles involved, design, 
construction maintenance, etc. 
Covers all parts of engines 
antj eifctr’lcal system. High 
performance hints. For FREE 
trial, check box |n coupon. 



Send no monay 

The MANUAL costs S12.95, but we'll send 
it to you for 10 days FREE trial, so you 
can see for yourself how It makes auto 
repairs go quick and easy. Use it for 10 
days. If it doesn't give you complete satis- 
faction. return it and owe nothing. Mail 
the coupon today. 

Order lEie New 1975 Edition now 
and try it FREE for 10 days 



1975 edilioh covers all Ihose makes 


laranhhp 


euick Special 


PItila 


M uilAVg 


earratuda 


Martvich 


II 


AmeriEsn 


Vesa 


Ctievy II 


Fa Icon 


Nova 


PoaliX 


Oldfinoblle F-BS 


Cremlln 


Tliufitfirbtrd 


Fard Fairixivc 


SLich 


Rank 


Tcmeefl 


Century 


Impfrial 


CorvcLle 


Culla^f 


Cadillac 


Va li jAt 


Uoiut Carlo 


UflM:o]A 


Merciiqr 


Matadw 


Ovt 


C4u$ar 


Sit j lark 


ConLinenial 


Cmaro 




Mercury 


FrDnL.d^rivc 


Shjllawk 


Ford 


C*diilK 


Sl'iHlrC 


Chntihe 


Javrlii 


M [][ua 2 f 7 


Ctiewelct 


MuiUc^d 


Monarch 


Chnriler 


Torino 


Granada 


PljfflMU.ll 


Fdarb IV 


Cordataa 


Dfldflv 


AMX 


GrXird AM 


Oldimobile 


Hot rift 


A?lfC 


Comn 


ClJallm^ef 
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Tha-A^b I^JJjTbiAa 

CAROUSEL 

iff fcitti i M ill H « m*ll 



CHRMPIOH . 

AUTO STORES 



Iowa, Mirvn^so^a, MOfiidnEi, Nebrasita, 
North Oahora. South Dakota, Wisconolti 



CAR.TUNE, 

Maw Maxloo 



Vlr{|Jn[a 



Your "Car Care Month" Huadquartera — 
thu fins retail outlets listed below — make 
it easy for you to give your car the best 
care and malntenemce- Now, to halp you 
even more, marry A these stores will be 
featurlr>Q "Car Care Month" Specials eav- 
ing you money on many ot the products 
advenised In this "Car Care Guide". 





Michigan 



There are "Car Care Month" Headquar- 
ters In almost every state, bringing you 
Ihe finest in car care products. Look tor 
the store nearest you, watch tor their 
advertisements and announcements In 
your local newspapers, 



I 



ADVAMCE/AUTO 







CrownlAuto 



Minnesota 




N. Carolina, 3. Carolina, Tennessee, Virginia 




Connecticut, Florida, New Jersey, New York 




ConnBcllcul, New York 




uttmi; cj. Uk» 






FISK 

rtOMi AND 
AUTO c»m 



Karisaa. Louisiana. 
MitaissIppJ, Virginia 




Michigan 




mmsTAU 



AtttntmUv* P<adk,rfj 



CaHtorniB 




MaseachiusoElB, Rhoda Island 




..A^Xlrt-o l9uE>^l3r Vno. 

Texas 




Afl, CO. FL, OA, ro. It, fN, K3, K¥. I 
Mt, MO, NE. NV, NM, NY, NC, ND, OH, f 
SC. SD, TN, TX, UT, VA, WA, WV. WY, 
Not All Slores 




Maine, Naw Hampahtre 




New Vork 



^^OcTjf&r 

North Card Ira 




Michigan 



Louisiana. Texas 



Not W1 Stores 



I 



GRAND/AUTO 



I 



CelifornlB 






Indiana 



KRAGEN 

AUTO SUPPLY 



Te-xas 

leslies; 

Tint A AITTO CiHTlRi 

AJa4ka, Nevada, Washing Ion 




14^ 



POPULAR MECHANICS 



r| : ill 














New VtirliK New Jersey 




MARINO'S 

HOME & AUTO SUPPLY Pennsyiwani* 



Now York 






AUTO fTOREt 

V ^ ^ 



De^&were, Meryl and, New Jersey, VJrolinia. 
Pennaylvanie 



Pmwemr 





Pennsylvania 



AAOMTt^OAAEKY 



irmi » U 

AL, AK, AZ. AH, CA, CO, FL. HI. ID, 

IL, IN, 1A, KS, KY, LA, MD^ ML MN, MO^ 
NE. NV, NH. NM, NY, NC, ND, OH, OK, Ofi, 
PA. SD, TN, TX, VT, VA, V¥A, WV, Wt, WY 





Pennsylvaeia 



noHonol outo 

New \'ork 




Florida, Indiana, Kentucky, Ohio, NoJih 
Carolina, Waal Virginia 






AL. An, FL. GA, KS. LA, MS. MO, OK, SC, 
TN, TX, KV 



® Pm AmericMJi Tire Co.Bl 

Florida 
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CMihy coolant lo usof It ccnialna rusl 
inhibllofs, for example, lo pmtoct (he 
systflrrir Olher CDolants — wat&r and 
methyl alcohol— do not 

A 50-50 rrtKturQ of 9 good ethylene 
glycol and wateF {ethylono glycol mual 
be mixed with water) will protect an 
engine against Ireez^ing lo — It 
has a boiling point ol -f264*F, 

Ethyleneglycol should be drained 
from a cooling system every two years 
and tresh coolani added. Alter this 
period of time, inhibitors wear out 

When reptacing coolant flesh the 
cooling system to clean oul dirt and 
CofrosFon, and lo uncover parts that 
may be failing. Here's how to do it: 

U With the engine cold, Inspect aft 
hoses — upper radiator, lower radiator, 
water-pump bypass{lt used) and heater. 
Squeeze each, Gel rid of any hose lhat 
is craclted, mushy, shows wealher 
checking or has white deposits around 
clamps (indicates a leak, so be sure 
the clamp basn'l lost strength, loo). 

2. Drain the cooling system by 
removing the radiator cap and opening 
lha petcock In Ihe radialor's lower 
lank. AIbo remove the cyl-nder-biock 
drain plugs tor complete dra.ning. 

There are usually two plugs in a va 
engine — -ona In Fours find Sixes- 

3. CJose the petcock and replace (he 
drain plugs when coolant has drained 
fully. Fill the radiator with water 

and chemical radiator Iluah. Follow 
instructions on Ihe flush's container, 

4. Drain the system egaln. If fluid 
coming from ihe petcock and dram plug 
holes Is sludgy, allow complete draining 
lo take place. Then reinstall drain 
plugs, but keep the petcock open. 
Remove the thermostat, place a garden 
hose In the radiator Uller neck and 

turn it on so thare'a a good, steady 
tlow of walar. 

Start the engine and let H run as 
Ihe water flushes particles from the 
cooling system. Slop whan water coming 
from the patcock runs deer. 

E. Check the thermostal end if it is 
not functioning properly, replace it. 

6. Fill the radiator with coolant. 

7. Clean debris from Ihe radtetor 
by brushing fins wUh a long-handled 
soft-bristle brush, but be careful 
not lo damage the fins. 

0. Ad|usl Ihe drive bell to provide 
a play of V!: to ^ inch when you push 
In on it midway between the pul fey s. 
Replace a belt lhat Is cracked, trayed 
or gleied. 

9. Run Ihe car for a day or two. 

Then, with the engine cold, check to see 
if cooFant level has dropped. If it 
has, ihera Is fi leak (hat should bo 
found and fixed. It may be caused by a 
bed radiator pressure cep, bad hoae, 
hole In a radiator tank, weak water 
pump or leak in heater or heater hose, 

A car'a olhaf Important fluids 

Other fluid levels lhat should be 
checked periodically era battery 

IIS 



electrolyle. brake Iluid, steering 
fluid, differential lubricant and 
transmission fluid. 

■ Bsttary ofecfro/yfe should be checked 
at least once a month. Add water if 

it's needed. 

Battery manufacturers agree that the 
best water to use Is distilled water 
which does not contain minerals that 
can shorten battery llte. 

Manufacturers say that rf lap water 
Is used, rt should be free ot minerals. 
That advice is ktnd of tough to follow, 
because few tap water sources today are 
mineral-free, But you can make your 
own mineral-free water by using a 
device designed primarily lor filtering 
tap water used In steam Irons. 

The device is available In hardware, 
appliance and auto supply atores. 

Do not overfill a battery. There is 
usually a mark in each cell that should 
not be exceeded. Excess water Is 
expelled through vent hoFes, spreading 
itself over the battery and causing 
corrosion that hastens discharging. 

■ Bfshe ffuid. According to Ihe National 
Highway Safety Administration, "I ha 
careful choice and use oi hydraulic 
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brake fluid Is absolutely necessary If 
dependabfeand sole braking performance 
Is lo be maintained-" 

Owner and service manuals lisl the type 
of brake fluid to use. This advice 
should be followed, 

The brake-lluid level, which you can 
see after remcvlnq the master cylinder 
cover, should be checked when you 
change Ihe car's engine oil, at Ihe 
first sign of breke-pedfii fade or when 
the dash-brake warning light (if the 
car has one) flashes; Unless the brake 
system Is leaking, there should be 
111 tie. If any, loss. 

important: If you must add brake 
fluid (normal level Is Vi Inch below the 
top ol the master cylinder), do not 
retain unused fluid for u9e in the 
future, Brake fluid that Is kept for 
longer than I wo days in an open 
container will absorb motsture and It 
should then be considered 
as con-tamlnated. 

■ Sfaerfhg ttuld of every car wllhout 
power steering and some with power 
Steering can be checked by removing a 
steering-gear-lubricant filler plug. 



which rvormalfy is right on top of the 
steering gear. 

When you lubricfile the car, unscrew 
this plug. Fluid (gear oil) should be 
covering the gear and should be almost 



Pawer-tl««rfjip ffufd f flovfd be chtcktd 
rtpufarfy and topped off tf naaded. 

to the filler hole. Add gear oil of the 
weight specified by the manufacturer, 
if it's needed. 

Check Ihe power-sleerlng fluid level 
(once a month is nol too often) with 
Ihe engine warm. Park on a level 
Surface and with the engine running 
lurn Ihe steering wheel full left and 
ihen full fight several times. Do rtol 
keep Ihe wheal at either extreme for 
more than a law eeCbnds- 

Shur off the engine. Clean din 
from around the power-steering 
reservoir cap and remove ihe cap. Fill 
the reservoir If it's low, but if it's 
excepllonafly low, Ihare might be a 
leak in the power-steering system. 

■ Oitf$wntiai UibriCBnl. Remove the 
differenllal oil plug. The oil ievai 
should be on Nna with the bollqrr of 
the drain-plug hole. Vou won't be able 
to see it, but you should be able to 
Feel It with your finger. 

If lubricant has to be replenished, 
add a m'jltlpurposs gear oil with a 
Suction pun. The wolghi of ihe 
lubricant should be determined by 
consulting the manufacturer's 
lubricant instructicna. 

Cars having positive traction 
dliferentlals must not be filled with 
conventional differential gear oil, 

A special lubricant that keeps friction 
clutches from chattering as they 
engage must be added. 

■ Trsnsmission Wu/d. If your ear has 

a manual transmission, remove the level 
plug whan the car is being lubricated, 
The plug Is probabiy or> one side of 
the transmission case. Fluid level 
should align with the bottom of ihe 
hole. If It doesn't, add $ multipurpose 
gear oil specified by the manufacturer. 

The way to check automailc 
transmissions was discussed In Section 
1. If fluid has to be added, you'd 
better use the kind recommended by the 
manufacturer. 

The two types are Dexrort end Type F. 
Generally, Ford recommends Type f, 
AMD, Chrysler and GM say to use 
□exron. h * * 
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A tune-up saves 1 to 2 gallons 
In every tankful. 



Our tests have shown thatg on the average, a 
car driven over ten thousand miles without a 
tune-up wastes 1 to 2 gallons in every tankful. 

It takes an untuned car 7 car lengths 
more to pass another vehicle at SOmph. And 
an untuned car spews more harmful pollutants 



into the air we breathe, and has twice as many 
"won't starts", as a tuned car* 

So please get a tune-up every ten thousand 
miles. And remember, no matter what kind of 
car you happen to drive 
. . . we’ve got your plug. 



CHAMPION 



Plug the hole 

in your lank 



Toti-do, OH i3i6l 



We’ve got your plug. 
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E very car owner shouftJ own a 

hydrometer to make a simple speciHc 
gravity tesi of banery electrolyte. 
SpeciNc gravity refers to percentage 
of sulluric acid In the battery 
electrolyte. A drop In specific gravity 
warns of a baltery that may be losing 
its ability to maintain a charge. 




6<(r*rr eftcfrclyte specific grtvity is 
meesure ot charge and h chotkod turttr 
a hfdrQt^^^teT^ this typB fisi 
lAermomcrer fe cornp«rrs«re reeding 
eccording fo embient temperature. 

You can buy a battery tesi hydrometer 
for a few dollars, del one wllh a 
butit-in thermometer to compernsale lor 
electrolyte temperature. Then you won't 
have lo take separate temperature 
samples ariisJ interpolate readings. 

Tesi specific gravity this way: 

1. See that electrolyte in each celt 
is at ihe level mark. If you have to 
edd water, run qar at fasi Idle for at 
least V5 mlnutee before taking the test 
to gel fresh water and add miKed. 

2. Remove venS caps. Draw electrolyte 
into the hydrometer tube from I he first 
cell. Not too much^ — the float In the 
hydrometer should ride free. 

3. Hold hydrometer at eye level and 
read the scale. 

4. Return acid to the cell. Take 
readings in other cells the same way. 

5. Compare each reading wilh others, 
if one or more shows an .050 specific 
gravity point devlalion (or rnore) ffom 
the others. I he low ceils are dying. 

The battery won't fast too much longer. 

If overall specific gravity Is below 
1.225 (full charge Is 1.2S0 lo 1.250), 
slow-charge battery and test again. 



II specific gravily doesn t rise much 
above 1.225. battery is no! holding a 
charge and should probably be replaced. 

Qaitery life may be axiended by 
cleaning. Acid and dirt on iha case can 
cause a baitery to self-discharge. To 
dean ll, remove ground cable first — 

I hen the positive cable. This order 
precludes sparhlng^someUmes 
dangerous because a battery conslantly 
gives off explosive hydrogen. So, no 
s mo-king! 

Teke battery out ol the car and pui 
H down. Tighten vent caps and cover 
with masking tape. Now scrub battery 
with a baking soda and water solution. 
Flush wrih fresh waler from a hose. 
Repeal until a fresh application of 
the soda no longer causes ''fizzing." 

Clean cable terminals wllh a wire 
brush and wash the battery holder as 
you did Ihe battery. Return the battery 
and reconn sot cables tightly, pCSiU'fs 
cabfe first. Apply a thin coat of white 
grease to the terminals. 




Wlrt-bfuah loaf meitei Cfeenmg of battery 
e filcik of rfie writi — fifvraiiy. 



Sparkplugvi the hp-oH 
to comptete cornbusUon 

Discan nact sparkplug cables by 
grasping and Iwishng the bools — not 
the cables. Use cable-dtsconneci 
pliers, if you have Ihem. 

Mark each cable with the cylinder 
number it serves to assure that each 
will be reeonneeied properly. Wrile 
numbers on pieces of masking tape and 
wrap the tape around the cables. 

Reconnecting cables to the wrong 
cylinders causes crosslire — Ihe engiri'e 




I Ctbfm puUtf prevents dtirndfie to {^a-bfei. 



\ fires out of turn, placing great stress 
on Internal pans and causing severe 
damage. 

After cables are disconnected, blow 
dirl from around sparkplugs and remove 
plugs with e deep sockei. Identify 
each plug to its cylinder by writing 
its number on the plug with a fell 
marker. Then, if plugs will be reused, 
they will be returned lo the Correct 
cyEinders. This also lets you determine 
If a problem exists in a particular 
cylinder by examining its plug. 

Examine each plug for abnormal 
condilion& as we discussed in Section 
1, If they are not damaged and h&ve not 
exceeded Iheir useful life, they can be 
serviced and returned to the engine. 
Usually, it is advisable to replace 
sparkplugs ihat have seen 15,000 lo 
2D.0C0 miles of use. 

To service used plugs, check the 
following points: 

1. With the bending'lDol portion of a 
sparkplug gauge, carefully bend the 
side {ground} electrode away Irom the 
center eiectrodei not loo much — just 
enough to get the tools you're using 
between the two. Caution: Use only this 
banding tool to band lha efacfrode. 
Pliers and Iha like wifi damage plugs. 
Also, take great care lo see the center 
electrode is not struck accidentally. 
Hitting it may cause damage that will 
necessitale discarding Ihe plug. 

2. Scrape foreign deposits from the 
firing end with an old hacksaw blade 
that's been ground down at one end to 
a Vh -inch-wide taper. 

3. iWa&h Ihe whole plug in mineral 
spiriis or kerosene. Use a soft rag or 
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Pfaqnngitlvear 

B no wagr tD ewer the rao^ spots. 



Just hearirtg a knock, ping or rat- 
tle isn't enough. You have to know 
what's causing the sound before you 
can fix the problem. RAC test and 
tune equipment lets you find out 
exactly what's going on inside that 
automobile engine. Yoiill find out 
whafs causing the problems you hear; 
and you'll prevent a bt of problems 
before you can hear 
them 

Whether it's a 
RAC Timing Lightf 
with an easily replace- 
able, daylight' visible 



Thbistheway. 




Xenon tube— or a RAC Analyzer Tim- 
ing Light, to measure BPMj dwell, 
points condition and timing— or the 
RAC ''MaxhTune'' Ignition Analyzer 
that performs over 15 baste tune-up 
tests— or a oompbte BAC tuning kit, 
as useful on the road as it is at home-— 
RAC makes many diHerent test and 
rune instruments to help you get 
over the rough spots 
So stop playing 
It by ear Let BAC 
test and tune 
equipment show 
you the score. 
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brush to remove dirt, Attow plug to dry 
on a dean sheet of paper or rag. 

4r Slip an tgnition-palnt fllfl between 
I the electrodes and make two dr three 
passes to tile them clean and bright. 

5. Examine threads for carbon and 
scale. Clean threads with a small wire 
brush. Dli^ ttireacfs can keep a plug 
from seating itself properly In the 
engine, resulting in compressiott loss. 

G, Gap your cleaned plugs to the 
! specification provided In service data. 
This and other turte-up data are Haled 
ort A tune-up decal pasted In the engine 
compartments of most cars since 1969. 

Use a sparkplug gauge only^ An 
ignition point feeler gauge, which is 
flat, will give Inaccurate results. 

Proper gap Is attained when there is 
a slight resistance as you move the 
gauge between the two electrodes. 
Adjust this space (gap) by bending the 
ground electrode only. 

7. It sparkplugs have gaskets, it Is 
best to discard them for new ones, but 
first make sure you can gel them. They 
have beeri in short supply. It new ones 
aren't available, use the old gaskets, 

S. Wipe threads of sparkplug ports 
clear> wllh a rag dampened In mineral 
splrlis and screw each plug back Inlo 
Us respective port by hand until il's 
finger-tight. If you have a torque 
wrench, tighten plugs to the torque 
specified in your service data. 

I 9- If you have PC' torque wrench, run 
plugs in finger-tight. Then, with a 
deep socket of proper fit (so piugs 
aren't damaged), tighten each a half 
turn. Start the engine and tee I around 
each plug perl, if you can, for 
"pulflrtg" that Indicates a compression 
I leak. If you (ind it, lighten plug 
another quarter turn and check again. 
Caution: Overtightening plugs Is as 
bad as leaving them too loose. A plug 
run up loo tight may be struck by the 
piston on its upctroka and also has 
a tendency to "freaze'' In the port. 

When new plugs 
are needed 

S-ometimea the sparkplug 
recommended by ihe maker is not Ihe 
one to use, IT is designed to 
accommodela a more or less equal 
amount of Idling, slow-speed and 
highway-speed operation, generally 
called '"rtormal" opefallon. 

However, If your driving is weighted 
In favor of ons over the other, the 
"■normaT' sparkplug probably shouldn'E 
be used. 

The right sparkplug for an angina is 
Ihe one that bast meets the thermal 
conditions that exist most often inside 
the cylinder head. There are "hot" 
plugs end "cold" plugs, 

"Hot'' and "cold" are lerms to be 
judged In relation to engine heal and 
in respect to other plugs in the same 
scale thal tit I ho engine. A sparkplug 
Is either hatter or bolder than the one 
next to it In Ihe scale. 
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Whether a sparkplug is "hot'' or 
“cold”^ — that Is, its h&al raaga — Is 
datarmtr^frd by iba length of its lower 
in$tiiaiof. Piugswilh long Insulators 
retain heat — they are hot plugs. Flogs 
with short insulators get ritf ot heal 
rapidly— they are cold pJugs, 

If a sparkplug is too cold lor an 
engine, it can t burn away deposits 
that form as a result of combusiion. 
Deposits can build up and short-circuit 
the plug, resulting in engine misfifs. 

If a sparkplug is too hoi for an 
engine, It can start glowing and cause 
premature combustion, or preignilion — 
one of the most serious things that cart 
happen. Pretgnition can ruin an engine. 

Generally, plugs that are colder than 
normal are used when combustion- 
chamber temperature Is higher than 
normal, it would be when the car Is 
pulling a trailer or is being driven a1 
continuous high speeds. Plugs hotter 
than normal are used when combustion- 
chamber lemperalure Is lower than 
normal, as It would be when a car Is 
driven primarily in glop-and-go city 
traffic. 

The way to determine the specific 
sparkplug your engine should use is to 
begin with the one recommended by the 
manufacturer Drive Ihe car lor lOM 
miles. Then, remove some of the plugs 
for examinallon. 

If Insulator tips look while, plugs 
are too hot for the engine. Switch to 
the next colder one In the scale and 
retest. 

If insulator tips are coated with 
fluify carbon deposita, plugs are too 
cold for the engine. Switch to the next 
hotter one in the scale and retest. 

If the insulator tips are gray or 
light tan, the plug is the right one. 

Oon't forget: Whertever you In si all 
new sparkplugs, you have to set the 
electrode gap lo specillcatlon. 

Keeping the avenues open 

Sparkplug cables are often 
ovsrlaakad during a lune-up, and many 
engines suffer* The best tune-up in the 
world can't overcome misfiring caused 
by current leaking from damaged cables 
before it can reach sparkplugs- 

Reconnect cables to thair correct 
cylinders, pushing them firmly on 
sparkplugs. Wo !wo cables of plugs that 



fire one after another should run 
parallel to each other, Cross lire may 
result. 

Get rid of cables that obviously are 
brittle and craokedn But even li cables 
appear In good condition, they should 
be tesied for leaks. You will need a 
length of Jumper wire with alligator 
clips on each end and a long screw- 
driver with an insulated handle. 

Connect one alligator dip lo the 
acrawdrJvar and the other clip to a 
clean ground on the engine. Start the 
engine and Eel It Idle. 

Remove one cable from a sparkplug* 
Holding the tip of the screwdriver 
close to the cable, you move it up and 
down over the entire length of cable* 
if a spark jumps to the screwdriver 
from iho cable, the cable is leaking* 

Test all cables* 

Keeping the Ignition 
■ymtem firing 

Conventional Ignition tune-up Involves 
Inspecting end cleaning ignition parts, 
adjusting distributor-point gap artd 
dwell* and adjusting Igr^itlon timing. 
Here's how to do this by the numbers: 
Remove the high tension cable from 
the coll tower by grasping and twisting 
the boot — not the cable. Inspect the 
cable's terminal and look in ihe tower. 
Are the leads black? If so, clean both* 
The one in the tower should be cleaned 
with a distributor-cap cleaning loot. 

If either terminal Is badly eroded, 
replace the part* Prevent Ihe arcing 
that causes this problem by seeing to 
It that the cable is firmly connected 
to the coil tower. 

2* Clean off the colt housing and 
Inspect it. If the housing is oraokod 
or Ihe tower is damaged, replace the 
coll. 

3* Check primary wires going to the 
coirs terminals, It Insulation is 
damaged, replace wires. Make sure that 
wires are tightly connected to the 
terminals. 

4, Get a good Idea of overall Ignition 
performance by removing a cable from 
a sparkplug. If the boot is not molded 
to the cable, pull It back to reveal 
the terminal* Then, while you hold the 
wire with a pair of Insulated pliers, 
place the terminal about V* Inch from 
a clean ground on the ertgine. 

If the terminal Is covered with a 
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Popular Mechanics 
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1932 Stutij 1932 Packard; (932 Lin- 
coln.; 1932 Mormon, Full color litho- 
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I kc^iflar UtctMMici Clsaijc Off«r, tvi 1^14^ | 
I Radrc Cltr, N.V, IDOH | 

I Pina* rusk ma ut[f) PM'i Fatnoin 1 

' Cr^niq Cqn. I «ne.lcia chad cf meitay crdii* I 
' fat S1*5Q tath POSTPAID. I 

I Nom* — . I 

' Addraii I 

f Crly Sratt Zip | 

II 



i&r 



MAV V&75 





molded-on boDl, do not break ttie bond. 
Inelead, Jnsert a screwdriver \n the 
boot 80 it mekes contact with the 
terminal and hold the acrewd river to 
Q.round. Like the pliers, the 
screwdriver should have an irraulated 
handle ao you can grasp IL without 
gelling a shock. 

Have someorte start the engine. Vou 
should see a strong blue spark cross 
the gap to ground. It the spark is weak 
and yeMow or orange, lhere"s e problem 
somewhere in the ignition circuit, 

The problem may be a weak battery 
(this should have been dieoounted by 
now), corroded or loose cables and 
wires (this, too), or a faully part 
In the distributor. 

After Ihe dislributor is checked, as 
detailed below, and a retesi still 
reveals a problem, then you can 
conclude ITs belr^g caused by a bad 
coil. You can't tell for sure wllhbul 
a coll tester, but you can pretty much 
assume that the coil should be replaced, 

5, Remove the distributor cap and 
wipe it clean. Ej$aitiine the outside. II 
the cap is cracked, chipped or shows 
carbon tracks, replace It. A carbon 
track is a palh caused by a hairline 
crack through which electriclly leaks. 

Turn the cap over and look Inside. Il 



one ol the metal terminals is broken 
or badly burned, or if there is a 
carbon track, replace the cap. If 
terminals are slightly corroded or 
blackened, polish them with a piece of 
fine sandpaper, 

Now remove one cable from the cap by 
twisting and pulling the bool. Look 
inside the tower. If Ihore Is s heavy 
buildup of corrosion or carbon, or if 
the lower is damaged, replace the cap. 

II the lower is okay, clean it with 
a distributor-lower cleaning tool 

Reconnect the cable securely and 
e}«amln€ all other lowers the same way. 

If a distributor cap has to be 
replaced, you have to Install cables In 
their correct lowers lo prevent 
cylinders Irom firirtg out of turn Keep 
the old cap hooked up and pul tne new 
cap alongside so markings and features 
ol both caps are aligned. Now Just 
transfer each cable in turn from its 
place In the old cap lo the respective 
tower In the new cap, 

6. Keep the cap off the disiributor 
and remove the rotor. If Its metal 
contact is corroded or broken, or if its 
body is cracked, replace the part. 

7, If your distributor has a radio 
frequency shield lhat insulates the 
car's radio from Ignlllon lhat may 



causa Interference, remove 11, Test 
distributor springs and counterweights 
by turnlr^g Ihe distributor shall ir^ the 
direction of rotation . Release shaft. 

It should snap back to its original 
position. If It's sluggish, springs are 
probably worn, and Ihe distributor 
should be overhauled. 

To determine the direction of shaft 
rotellon, crank the engine. The way the 
disirlbuior shaft turns is the direction 
of rotation. 

a. Test the distributor vacuum 
advance by pressing your fingers against 
the beck ql the breaker-poinl assembly 
and pushing the base plate In the 
direction opposite lo shaft retail on. 
Release it. the base plate should' swivel 
quickly and wllhout binding back to its 
original poeilion, II It doesn’t , 
replace Ihe vacuum advance, 

9. The breaker points should be 
inspected, which is often tough to do 
with the points mounted in the 
distributor. II you have to, remove 
points and spread them apart. They 
should have a grayish tint, with maybe 
a slight roughness or pitting, but 
nothing major. 

If they're okay, pass a dean ignition- 
point file between polnls and make one 
pass only. OverfUing destroys 




for a Pennsylvania 




doesn’t stop 
when your en^ne 
does. 



Tho in your cAf rioods 

constant protoction. 

Turned on, the engine needs motor oil lo 
lubricate moving parts, reduce friction and keep 
your car running smoothly. 

Turned off, your engine cools do'wn and 
needs a motor oii that maintains the necessary 
coating to resist rust and corrosion. 

And motor oils refined from Pennsylvania 
Grade Crude Oil have a long history of total 
protection lor engines. When theyTe running, 
When they're not. When they're cold. When 
theyTe hot. 

For more deiails^ write for our free booklet, 
ft tells how Pennsylvania Grade motor oils keep 
your engine running smoothly, and 
keep it protected, running or not. 

It's the grade that make* the oil. 
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alignmertt, M&l&len a clean cl&ih with 
mineral spirits and wipe ofl residue. 

If paints are badly worn cr burned, 
replace fliem. Replace the condenser, 
tec. However, if points have been in 
use only lor a short time, then there's 
a problem somewhere in the ignition 
system that's ruining them. Find and 
til il before new points are destroyed. 




for doing your own funt-up /ca. 



A likely Candidate tar blame is an 
ignition ballast resistor which may 
have opened up. 

to. Reinstall points and set gap to 
manufacturer specification {consult 
service data or the tun e-up decal In 



engine compartment). Set rubbing block 
of the movable breaker point on a lobe 
of the distributor cam by cranking the 
engine in brief spurts. PoinI gap is 
adlusfed In one of two ways, depending 
on the kind of distributor you have. 

Some assemblies are eouipped with an. 
adjusting screw that is turned with an 
Allen wrench. Others are adjjusted by 
twisting a slot next to the assembly 
mounting screw and then lightening Ihe 
screw. 

Set gap with a feeler gauge, which 
should be clean to avoid Iransferrtng 
dirt to points, which will cause them 
to burn. 

Hold the gauge parallel lo points. 
Twisting the blade wiil widen Ihe gap. 
Points are sat properly when there‘s a 
slight resistance as you slide the 
gauge back and forth between points. 

11, If distributor is equipped with a 
wick-lype lubricating pad naxl to the 
cam, replace the pad with a new one. 
Can'1 reverse and reuse it. The cam 
worr't receive adequate lubrJcalioi^. 

If there is rto pad. apply & single 
drop of distributor-cam lubricant to 
one cam lobe. No more. Too much 
lubricant will splesh and settle on 
distributor points, causing premature 
failure. 




Tirnfrip tfahl af/owt you fo itnoAe jierftcr 
tdi^usrmffinr of Sgniiion fJrrPiflfl. 



Setting point dwell 

It is now time to set point dwell— 
that is. to fine-tune the point setting, 
□‘well refers to the period of time 
that dlsENbutor contact points ate 
closed- instructions with all dwell/ 
tachometers tell you exactly how lo set 
dwell fa speci licet ions. 

If s lime Id time 

instructJons wllh your timing light 
tell you exactly how to use it, and 
your Owner's manual or service manual 
lists lha tlrnlng spec you need. Set the 
ignition liming and your tur>e-up's 
compleie. * * * 



BE A FAR-SIGHTED DRIVER. 





lot safer. 

So start seeing what you've been missing, 
and near-missing. Ask for GE Plus 25 headlamps. 
General Electric, Nela Park, #3382, Cleveland, 
Ohio 44112. 

GENERAL^ ELECTRIC 



Road signs, pedestrians and chuck holes seem 
to pop out of nowhere when you have a burned 
out headlamp. 

So replace those burnouts with reliable GE 
Plus 25 headlamps. They put out 30% more light 
than our previous standard headlamps. Which 
means you see 25 feet further down the road. What’s 
more, installation is easy. Do it yourself, or have it 
installed where you buy it. 

While you're at it, see that your headlights are 
properly aimed. Misaimed headlights don't throw 
the light where they should, 
drastically cutting your seeing 
distance-( Aiming only 
lakes a lew minutes 
and can make driving a 
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Why axe thousands of people 
buying the new Fiieslone 
Steel Radial 500? 





1« 7-Day litst Ride and Handling 
W^rrajify We're so sure you'll like the 
srricx:>lh ride find quick, posilive hendling 
of the Steel Radial 500™ that you 
can buy theni, drive on them for 
seven daysv and gel every cent back 
if there's anything you don't 
like Does any other tire 
compfiny offer you that? 



^■404)00 Mile Warranty Jf the Steel Radial 
500 doesn't give you 40^000 mibs of norma! 
passenger use on I he same car, any Firestone 
Store or participating Dealer will give you 
fi new one, charging you only for the 
mileage received plus Federal Excise 
Tax A small service charge may 
be added. 



*The Proven Gas Saver This is 

the lire that earned the name 
Gd-S Saver Wlien run at steady 
highway speeds agamst our 
original CNqmpment; belted bias 
tire, iJ saved up to thirty 
miles per tankful^ important 
savings at today's gas prices. 



2«Ncw 
WS iier 
Scfucczer 
Tread Firestone's 
amazing new Water 
Squeezer Tread actually pushes 
water out the sides oi the tread to help 
keep water froiri getting between 
the rubber and the road. And the 
big. wide, Steel Radtal 500 footprint 
puts a lot o[ tread under you to help 
hold tight to wet pavement' 

3* Steel Between ¥qu and Tire 
Trouble Two belts of steel cord 
under the new Water Squeezer Tread 
help protect your tires from chuck holes 
and rofldjunk* that you can't always steer 
around They also hold the tread firmly 
to cut down on '"tire squirm" that causes 



wear 



for^ei- 
che 

^X)iir [ircii ukiA 

nJTvctcil hy air 
pre^MiFC, utiar, 
Iliad, and 
fipi^radnA 
cniiditicinN. 



Itis too mudi tire to turn demn 

160 POPULAR MECHANICS 





LEAF SPRING 



ShChUk abSOFib.£h 



HlN^iED 



SWACKLt 



^HqNT -MOUNTING BOLT 



LEAF 5PRIMQ 



PtNian CEAfl 



REAR SUSPENSION 
COIL SPRING 



RACK AND 
PINION 



ABSORfiER 



STEERING I^HAFr 



COrLSPRING 



ABSORBER 



SHOCK 



LOWER CONTROL 
ARM 



RACK 



TORSION BAR 



FRONT SUSPENSION 
AND STEERING 



riE-nOO ADJUSTMENT 
SLEEVE \ 



UPPER CONTROL 
ARM 



COLLAPSIBLE 

STEERING 

COLUMN 



UPPER CONTROL 
ARM 



SHOCK 

ABSORBER 



UPPER control 
ARM 



LOWER CONTROL 
ARM 



LOWER CONTROL 

COIL SPRING 



COIL SPRING 



STEERING BOX 



UPPER CONTROL 
ARM 



BALL JOINT 



STEEEP1NG KNUCKLE 



COMfRESSIOM 

VALVE 



POWE R’ '■■■■ 
STEERING 
PUMP 



SHOCK ABSORBER 



PISTON 



ItltET AMD OUTLET FROM 
pqV^EB-STEEFiiNC POMP 



pitman ARM 



PITMAN SHAFT 



CQiMPRESlCM 
VALVE j 



STEFflINC 

Shaft 



STABILIZER BAR 



TOP OF P-ITMAN 
SHAFT 



BALL 

BEARINGS 



TUBE 



Tli» simple sftprJng whe^t oatjf iA^ tip 
on oppDSit« Jid'# of rht Srtwatt ate DiAsf companents 
jn fOUr tj^tCsm: ttapring-ffaarboz a/itti pnd 

piaiaa or T^cfrciitatina'bpit year ar/ttng^nYpni, pqw?r-« twring 
pump' taf^iy zt^ring column ^Aof colMps*« in a fraaiai 
coiliaitm; oomploK tfnk9ge coAnBcflrtg irarjt mfwh which 
me indapaittlenilr suspended by upper anri lowrar cooirol «rnn 
fsornietlmer catlmt A-arma begsuse of thtpe). #t«j 
wheeit are connected ie aa axle utlng coif or teat springj. 
ShocA ahaorbort, uttd «r alt tour wheels, stop fAe car 
itom bourtgfpp up and down oH«r AiKIng bumps. 



PI$Tt>H 



SHOCK 

ABSORBER 



V rGTARV 
VALVE 



WORM GEAH 



POWER STEERING 
RECIRCULATING 
BALL 



BALL PATH 



PITWAN SHAFT 



4.SUSPENSI0N AND 



REAR SUSPENSION— 





IV/VIE 



Savers 

for weekend 

mechanics. 

Make short work of clean-up and 
lubricating jobs withTYME car care 
products. Try fast-acting TYME 
Carburetor and Cold Parts Cleaner 
In a handy gallon pail with Its 
own dip basket, to remove grime 
and grease in minutes. 

Other professional TYME saver prod- 
ucts in easy-to-use aerosols include: 

• Demoisturlzer, Lube & Penetrant 
■ Carb A Choke Cleanar ^ Silicone 
Lubricant • Vinyf Top Cleaner Wax 

• Vinyt Interior Cleaner • Waterless 
Hantl Cleaner* Engine Cleaner 

TYME savers work fast . , . work 
hard to give you "professional" 
results every time. 

Use them to save time and money 
on servicing outboards, guns, 
lawnmowers, tools and household 
appEEanoes, too* Your focal auto 
supply store has TYME Savers 
new. See them all before you 
tackle your next job! 



The toughest jobs take just a 
little TYME, 




Pemwxlt 
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Ostey Co. CONSUMES PRODUCTS EHV. 

om. P, QHlS 4413^ 



Tells you 
how to make 
body repairs 
yourself like the 
pros * . . with Bond 
Tite pro-quality 
materials. 



Save hundred? af dQll-ars by doing 
rt ycursalf ^ith Famous Bond Tile 
auED body products & fiberglass 
repair kjs. 

Send leJ r and ^tsitipcd 
cfiveleoG tad£|^ 







I 




Flat tirel Hsre't 
emer^encr h€lii. Just 
plug in 1 2-voH Auto- 
FlBtor in your car^B 
■igtllef. In mmul^s tirg q 
innit«d. Also |3umps 
r*f|s. mflUretses. twwls. 
toy?, etc. Only long. 
Delivers up Is eo lbs 
pr^asurel Evary v^hiqlfl 
should carry ore. Only 
tS2.aa complelB 4 plus 
SI .[>0 sriiDDinal. Guarante 




Cotnpf 9 tS 0 d Air Fjr0m Csr Lighter 



W R anOWM CORPORATION 
2773 N. Normandy Avs., Chicago, IM. 6063S 
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4.SUSPENSI0N 

HOWn 



A failure in the steering or 
suspension system will usually 
' “''tell" you ft exists. 

The one "message" thal is senl mosi 
i olien when a steering or suspension 
I problem develops is vibraiion, which Is 
I a shimmy in the froni wheels. This is 
' a Continuous shaking sensation Telt in 
I the steering wheel, tioor or seat even 
' on a smooEhly paved highway. 

' If the condition la vibration. It 
. will occur at or>e driving speed, 

] usually from 50 to 70 mph, end it will 
I continue as long as you drive at that 
1 one speed. However, it may disappear 
; when that one speed Is exceeded, and 
1 it will always disappear when you drop 
below that speed. 

1 OonT confuse vibration with front- 
I wheel Tramp fiire Ihump), Front-wheel 
I Iramp is a cyclical thump-lhump-thump 
: sensation which is felt at about 
25 mph. Some problems causing 
vibration may also cause front-wheel 
tramp, parlicufarly bad shock absorbers 
and out-cf-balanoe (eccenlricj tires. 

Sfaering and susperrsign problems 
lhat cause vibraMon ara worn shock 
absorbers, loose sleerlng linkage, worn 
, ball joints and a misaligned from end. 

These and important data about power- 
I sleering systems will be discussed in 
; this section of the Car Cara GiJj'de, 

I Other conditions causing vibrallon 
; are improper tire pressure, tire bulge, 
j Foose wheel nuts and out-ol-ba lance 
wheels. These areas are deall with in 
, the next section on Wheels and Tires. 
Still other problems that can create 
vibration are worn or loose fronl-whael 
bearings (discussed in the section on 
Lubrication} and driveshaft problems 
{discussed in the section on Erigine 
and Drive Train). 

How to check shock ibtorbert 

You can use this test to determine 
if a shock, absorber has gone bed: 

Push up and down on ihe bumper at 
each corner of the car several times. 
Increase the length of the slroke with 
each push. Then, reiease the bumper at 
the botlom of a down slroke. 

If up-ar>d-down motion stops abruptly, 
the shock absorber In that corner is 
probably in good condition. However, 

It the car bounces iwc or mo^^e cycles, 
get under and examine the part. 




JIND SIEERING SYSTEMS; 
KEEPTHEMYIDRKIN6 



iffliiid is leaking and running down 
tho the pah Js shot. Replace it. 

Next, tighten upper and lower 
fastening bolls and try shaking, it the 
part is iQo^e^ the bushing should be 
replaced. 11 possible. If not, the 
shocK should be replaced. 

I:t's not necessary to replace all 




Checir thocJt abiorbatt lor lealri. 



four shock absorbers it only one shows 
signs of wear, but shocks on the same 
axle should be replaced as a pair. 

How 1o remove shock absorbers 

1. Clean dirt and grime from both 
upper and lower mounting boUs. Apply 
a goodly amount of liquid ‘“nut-buster" 
or penetrating oil to tsateners, and 

lei It soak In for several minutes. 

The hardest part of this job is 
loosening fasteners. 

2. If the car has coil springs, piace 
a jack beneath the lower control arm 
for on rear axle) near the spring and 
jack corner so spring pressure is taken 
off the shock and pul on the jack. 

3. Remove the lower fastening bolt 
and let the shock hang loose. If fl is 
not inside a coil spring or A-arm so 
you can grasp it, grab hcfd and force 
unit in and out, tasting Its resistance. 

It should be considerable. Out If the 
shock rnoves free and easy, 
replace It. 

If you doubi that shock resistance is 
adequate, compare It Ic a new unit. 

If shock absorbers must be replaced, 
simply remove Ihe upper fastening bolts. 

4. If your shock absorbers are Inside 
coll springs or A-arms, an on-the-car 
resistance test can’t be performed. 
Remove upper and lower mounting bolls, 
remove the shock and spring from the 



car, separate the two. mount the shock 
In a bench vise and test resistance. 

If you can't see upper fastening 
bolts from beneath the car, you will 
find them beneath the hood at the wheel 
wells. This Is true for many imported 
cars, which have the McPherson front- 
suspension system. 

5. If shock absorbers are okay, but 
the bushing Is bad, causing looseness 
and maybe a clunking rroise when the 
car hits bumps, you may be able to 
replace the bushing and save the shock. 

How to inspect a steering linkage 

If a pan of the steering linkage 
sutlers damage or loosens up, vibrallofi 
will occur, if may be accompanied by 
some other condition, such as loose 
steering, jerky steering, side^to-sida 
wander (vehicle Instability) or rattling. 

There is a simple but effective way 
of determining whether there's a bad 
part in Ehe steering linkage. With the 
car lifted, examine each part to see if 
any are bent. Replace a damaged part. 

Now grasp each part In turn— tie rods, 
pitman arm, Idfer arm relay rod — and try 
to shake it. If It moves at all. replace it. 

The danger of bad half Joint! 

The weight of your car virtually 
rides on the ball joints. Although 
suspension ball joints are very 
reliable, they do wear out and may get 
damaged. They should be checked 
p&riodically, and a warrring sign of 
trouble should never be disregarded, 

Vibrallon Is obviously one warning 
sign of ball- joint trouble, especially 
If vibration occurs when the car hits 
a bump, Oiher warning signs include 
flxcflssive play In the steering wheel, 




CMck Ahlwinf for loOgAneBS. 




...as wef/ as...tfie sun, 
the salt,the rain and 
thesfu&r 




IS 

for the 
birds 



Naiure will do anything lo ruin your car's 
finish. Protect that tinish and ycur in- 
vestment with Westley's Car Cere Syi- 
lem. 2S years of Research . . . Oevefop- 
menl . . . ahd Qualily Cor^lrd make it 
possible for Westley's to insure cus' 
tomef satisfaction. That insurance is 
our "UncDixfiliDnai Mdney-Back Guar- 
anfee.^' Remember, "Wesltey's Works!" 
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Dramatical!)' 

Gut Home Repair Bills! 



HOMEOWNERS: 

Vou can rio the work oi "t15-hr* 
journeymen" with the help of this new, 
systematic Master Guide. 

From Hie editors o^ Popular Mechanics 

BRAND NEW* 



EASYTOLSE! 

Hang-it-up orstand-it^up on the job. 
You'll be amazed at the clarity of 
detalL Over 150 charts and illustrations 
in sparkling color tones. 24 wipe-clean 
pages on laminated plastic boards 
(12h hole drilled and steel wire bound. 



If you liked Master Shop Guide then 
its companion Master Home Care 
Guide is a must. You1l agree that it's 
the most concise package of PM home 
maintenarjce know-how ever! And only 
now available in this brand new formal. 



COVERS EVERY THING 

from virater-pfoofing a basement to 
repairing a leaky roof. Properly used^ 
it will save you thousands of dollars by 
showing you the right way . . « the 
only way you'll know the job's been 
done properly at the lowest cost . . . 
by doing It yourself! 




FmAIL this rush order TODAY! 

I PM Muter Home Cue Guide 

Dept ES 

I Bo)£ 1014 Radio City, New York, N.Y. 10019 

Rush me setts} of tF^e nenv Mas.ter Home Care Guide, t enclose check or 

money order for $4.49 postpaid for each set ordered. 

I Name 



complete set of 12 
8Vi X 11 boards! 



$449 

-R * 



postpaid 






ilk"’”- 






The home repair partner of the famous 
Master Shop Guide! 

■ Handy bang-up, sland-up formal! 

■ 24 washable surfaces! 

* 12 plastic boards laminated-io-lasr 
for years! 

• 150 charts and illuslratlons! 



BILL ELIMINATOR! 

Yes, Master Home Care Guide is more 
tirndy than ever in an economic 
^'down-turn" when every cent saved 
really coun^ts. It will be your most 

when "ihe chips 
" Don't wait. Order one 
. Get one for a friend or 
relative, it makes a timely and 
thoughtful gift 




vehicle instability, anct crun:chin>Q or 
squeaking noises from the front 

Hdw 1o tnt ball joints 

Automobile manufacturers racommond 
thai you test ball-jomt axial play to 
sea if the joint exceeds specified 
wear. Axial play refers to up and down 
moverneni of the ball in lie socket. 

Begin checking front suspension bait 
Joints Ohere are none in the rear} 
by releasing the Foad on the JotRL 
Lead on a bafi joint is applied in one 
of two ways: compression or tension. 

A compressjor>-loaded beU joint has 
forces placed on it that push the ball 
against the top of the housing. 
ConversHty, with a tension-loaded boll 
joint, fo-rce on the joint works to pull 




7e4t bad Joints tj Mittg preuure off 
primsry her* rh* low#/ bail 

ipjjTt of 4 forsion-bar «utjwnsicn 

the ball out of the houslrigi. 

To take the load off a ball joint 
you're lasting, you must see if the 
joint is compression or tension -loaded. 
Look at Ihe four illustrations on 
the facing page and compare them 
to the undersTde of your car. 

Fig. 1 shows the coil spring on top of 
the lower control arm. Both upper and 
lower ball |ointa are tenslon-foaded, 
with the lower ball joint being the 
primary load-carrying member. 

tn other words, the lower ball joint 
takes practically the whole load, ar>d 
it wilt fait first The upper ball joint 
is the follower member and need not be 
tested unless the lower ball joint is 
found to be fautly and must be replaced. 
With the lower ball Joint out of the car, 
It's possible to test the upper ball joint. 
To relieve pressure on the lower 




JifcJr under crou member pretsure 
off uptt, oamjVAf jo/nL 
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Pkkupa 

MiniWinch 



ball joinl^ raise Ihe whesl by placing 
a jack beneaib the lowar canlrol arm 
03 close as possible to the centerline 
ol the coil spring. 

Figs. 2 and 3 show that the upper 
ball jO'InLs are tensFon^loaded, arid 
lower ball joints are compression' 
loaded. In Fig. 2, Ihe system shown is 
coil-spring suspension. The setup 
seen in Fig* 3 is lorsion-bar 
suspension. The way you relieve 
pressure on the primary load-carrying 
mBmber^ however, is the same lor both. 

The lower ball joint is Ihe primary 
load-carrying member* Raise the wheel 
by placing a jack as close lo the wheel 
as you safely can. This takes the lO'ad 
oft Iho bali joint. 

Another suspension conflggralion Is 
seen in Fig. 4, The coil spring is 
posiHonad on tpp oi the upper control 
arm„ wllh the upper ball Joint being 
compression-loaded and the primary 
load-carrying member- The lower 
half joint is tension-loaded- 

Pressure on this selup Is a bit more 
diltlculL to relieve. Since the coll 
spring is mounted on the upper control 
arm- |he force of the spring against 
the control arm must be locked out, so 
the load can be taken oM ihe upper 
bail Joint. Place a support wedge 
between the upper control arm and front 
cross member, and raise the wheel by 
posilioning your jack beneath Ihe 
Cross member. 

How to maavurs batl-jolht aillal play 

1* -jack the wheel up high enough to 
relieve pressure on the car's rebound 
bumpers, which are robber grommets 
thei are mourrled on Ihe frame to absorb 
shock. If praasure on the rebound 
bumpers is npl relieved, the bumpers 
will place s load on ball joints, 
causing inaccurate test results, 

2. Sel up a dial Indlcalor so its 
aclivating bullon touches the bottom of 
Ihe wheel. The dial indicator must be 
able to record thousandths oi an Inch, 
You can- buy one from an aulo store, 

3. ''Zero" the dial indlcalor and 
place a pry bar beneath ihe wheel and 
lire assembly. Force the wheel and 
tire up, nollr^g the amount of axial 
movement recorded by the Indicator. 

4. Consult manufacturer service dela 
lo esiablish the manufacturer's 
allowable amount of balFjoint axial 
play, Ceneraily, though, any ball 

joint exhJbliIng In excess of .Q^Q-Incli 
play should be replaced- 

Importance of Iront-and alignment 

Vibration Is one indication that 
your car's wheels are out of line* 

Another is a tendency by the car to 
pull to one side on a level road when 
you let go of the sieering wheoi. 

A car which has a front end out of 
alignment also has a tendency to wander 
and weave over the road, requiring 
constant steering correction. There are 
Other indJcallonsi Tire squeal on turns 



Taking loaci off ball joints 





Ufip*T tt 0 ii ^oinf It rsncioA'Jasded; Jowtr, 

compr4tsion-losdtdp It pfimtff [otol ctrritr. 



Upper- roRTtr £r«ii joii^tx art r«.riisioFt'jDad<tdr 
lower jorrtf tt primary toad carriar. 




l/pptr tall fpifit It lawar, 

«ompr*«>iondasd*d, it primary iojd carriar r 




Upper bait /emf, gomprttston-ffladetf, ia 
main load carriat. Lower it teofroa.^loedad'. 
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Warn has a new w3hch, made tust for you 
Wllh this equahfer you can go off fhe 
mad just like fhe big guys do and gel 
back salely Wahl rnore details'? 
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Warn Industrio* 
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and failure al rear wheels lo track wih 
front wheels are two. A third is 
unusual lire waar^ especially of inside 
or outside treads but let's hope you 
find and correct a mfsalEgnmerrt before 
it starts rubbing away rubber. 

Deflnitioni you should know 

froni-end atignment refers to the 
correct relative posiUon of the front 
wheels to oblair^ a true, free^roUing 
movement over Ihe road without sculfing, 
dragging or slipping. Five angles 
delermine wheel alignmenti camber, 
caster, toe-in, turning radius (loe^out 
on turns) and steering-axis inclirration. 

Camber refers to the outward dr 
inward till of the wheel- If^s 
measured in degrees, which represent 
Ihe amount that the centerline of the 
wheel is lilted from true vertlcaf- 

Pos'tive camber Is when wheels tilt 
outward at the Icp, and negative camber 
is when wheels tilt inward at |he top. 
Your manufacturer's front-wheel 
alignment specification spells out 
whether wheels should be set for 
positive camber or negatnre camber by 
the letter P or N, respecllvely. or by 
the symbol + or — , respectively- if 
neither letter nor symbol Is present, 
set wheels for positive camber. 



Camber is adjusted by adding or 
subtracting shims at the upper control 
arm shah or by turning eccentric 
adjusting bolts. A gauge attached to 
Ihe wheel tells when the camber setting 
is brought within specification. 

Caster refers fp the backward or 
forward tilt of the spindle support 
arm al the lop of the wheel. Caster 
is a directional control angle measured 
in degrees showing the extent to which 
the centerline of the spindle support 
arm is tilled from true vertical. 

Positive caster {P or -h) is the 
backward tilt of the spindle support 
arm at the top. Megative easier {N or 
— ) is the forward lilt ot the sprndle 
support arm at the top 

Correct caster allows Ihe wheels to 
maintain a strarghl-ahead position and 
to return to a straight position from a 
turn. It elso' helps offset ihe eifects 
of Ihe crown built into most of the 
nal Ion's roadways for drainage. 

The easier of your car may or may 
not be adjustable. However, caster 
should stiM be checked, because faulty 
caster oCten signifies damage to the 
spindle support arms, which should bs 
inspected and replaced, if necessary. 

Excessive caster causes a car to 
pull toward the side having Ihe least 



amount ol caster. If may also produce 
hard steering^ road shock and shimmy. 

Not enough caster causes a car to 
wander and weave. 

Tf>e-ir} refers to the shorter 
distance between the front wheels and 
that distance separating the rear of 
the front wheels. Foe-out fnol lo be 
Contused with toe-out on lums called 
"turning radius") refers to the greater 
distance between the from ot ihe front 
wheels and the rear of the front wheels. 

Toe-in (and toe-oul) is the primary 
tront-and alignment angla ahecllng 
tire wear. The purpose of adjusting the 
angle, rneasured In inches, is to 
compensate for wear In the steering 
linkage that occurs as a car ages. 

Toe-in {and loe-oul) Is measured with 
a toe gauge; the adjustment is usually 
made by turning tie-rod adjusting 
sleeves. Rear wheels should also be 
checked tor correct toe adjustment, 
since excessive toe-in or toe-out in 
the rear indicates a damaged part. 

Steer/rtg axis incfiftaitcri refers to 
inward till of Ihe spindle support arm 
at the top. This is a directional angle 
measured^ in degrees. It Indicates how 
much The spindle support centerline 
is Hlfed from true vertical 

Correct steering axis inclination aids 





WEU GIVE YOU 
A PRO-TYPE 
AUTOBOOY REmiR JOB 



...WITH A 
CLEAN FINISH 





With Swiss Snowite, Slack and Fiberglass Repair KtlSi 
you can do pro-quality autobody repairs in your own garage, 
in compieia confidence. Even if you don’t know boans about 
autobody work, our easy-to-foJiow Instructions insure 
professional quatity. 

At a fraction 
of the price. 



Go-Jo's extra heavy duty creme type hand 
cleaner works with or without water to 
wash your hands ot the job. Durable 
plastic rust-proof can fits easily on any 
workbench shelf. 



Available at most mas$ m«rchftndjs«r. hardware and automotive pan^ sioma. 

GO-JO INDUSTRIES, INC. Dept. PM56 P.O. Box 991, Akron, Ohio 44309 
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3 t 90 ring stabilily and establishes a pivot 
point about which wheels can turn easily. 

Jufnins (toe -out on Itirns) is 
an angle whicn is measured in degrees. 

It relers to the amoor^t that one Iront 
wheel turns In relatiorv to the other. 

When turning radius Is adjusted 
correctly^ the front wheels roJt treely 
on turns. This angle depends for Its 
"correctness" on other alignment 
angles, if they meet specification, tha 
turning radius will also meet it unless 
the stearing arm is bent. 

OvercDming a power-steering problem 

When your power steering Isn't acting 
as it should » steering suddenly becomes 
a tussle^ Noise, binding or shimmy 
occurs when you turn the wheel. 

Here Is the way to troubleshoot a 
p owe r-stea ring problem. Malu rally, 
there ara some tasks lhat you can do; 

U Check lire pressure. Make sure 
tires are inflaiad to spec since low 
tire pressure can cause hard steering. 

2r Chock drive-belt tension since a 
loose bell will sUp and lead to a tack 
of power assislp inlermlttenl assist 
and noise. This is a most common 
cause of power-steering problems. 

He noise is coming Irom the 
power-sleerlrtg pump and fluid reservoir, 
don'l decide hastily lhat ihe purnp is 
bad and should be replaced. To test, 
let the engine Idle and pour water over 
the drive belt. If the noise ceases or 
changes pitch, it confirms that noise 
la being caused by the belt or pulley. 

If water has no effect ort noise, 
shut off the engine and loosen the belt 
that drives the power-steering pump 
only. $lari the engine. Now, if there 
Is no rtoise, you can conclude that the 
trouble Is the pump. 

If noise continues wllh the drive 
belt loosened, then it's being caused 
by the alternator or water pump. 

if the drive belt is a common one^ 
driving components other than the power 
Sleerlng pump — the latter part ol this 
test cannol be perfornnad. 

4. Check the power-steering fluid level. 
Low fluid level leads to hard steering, 
Inlermittent power assist and rioise. 

5. It fluid Is needed freguenlly, 

Ihere is a leak. To test, clean off 
hydraulic lines, and the pump and fluid 
reservoir. With engine idling, turn 

Ihe steering wheel all the way to the 
rig hi and then all the way to the left, 
but don't keep the wheel et either 
ex.treme for more than & lew seconds. 

Turning the wheel forces hydraulic 
fluid through the steering system under 
extreme pressure and will cause fluid 
to leak from a defective part. Examir>e 
hydraulic lines, pump, Iluid reservoir. 

Leaks occur usually through split 
hoses and at meial hose connections. 

If a hose Is leaking, repface It. 

If the leak appears at the pump anid 
fluid reservoir, seals may be bad or 
the housing itself may have ruptured. 

The part should be replaced. 



6. If the car Is difficult lo steer 
only al lew speed, the problem Is 
probably a defective control valve. 

This valve provides full hydraulic 
pressure at lower speeds wher^ sleering 
is more difficult. A| higher speeds, 
when the forces ol acceleration help 
make steering easier. Ihe control valve 
reduces ihe flow of hydraulic fluid. 

The oonirol valve might be sticking, 
and it may be possible to free it by 
revving the engine with the car at 



standstill a few times. This builds up 
hydraulic pressure and loads up the 
control valve, which may free II, If 
it doesn't, replace the control valve. 

7, At this point, Iroubleshooting a 
power steering problem Involves making 
pressure tests with & power steering 
pressure gauge. Higher than specified 
pressure points to a restriction in the 
syalem. Lower than specified raadings 
Inriicete a bad pump or an internal 
leak. w ^ W 
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ONLY One % 

Ydu Can Gripm^ ^ 
And Releas^ 

With One Hand 



Firi^ar-tfi ii^h. TqoI Cn49Wfiri. 
W^th On# UtAd AAd Ttim . . . 



WITH THE SAKE HAND , . . 
f Inf nr. Tip R^laai# tL 



Here's the ONLY plier/wrench you r:an work wilh one hand. 
Finger^squeeie the handles to lock the jaws qc(q Ihe work. With 
the same hand, tinBcr-^trip the release lever to open the Jaws. 
Simple, fast, efficient. Only TOG-L-LOK has the release lever where 
it belongsi OUTSIDE the lower haivdle. Easy to get at. No chance 
of pinched finders. No ^nap sting when you trip the lever (it's 
plastic cushion Coaled}. Ask your tool supplier for TOG L-LQK,, 
stFaigtitor curved jaws. Meet the Family, Send for our Iree Catalog. 

CHANNELLOCK. INC * Meadville, Pennsylvania 16335 
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THE SECRET OF BKFOOT 
CAPTURED ON FILM 





The photos above were taken by a high- 
speed camera beneath a glass plate cov- 
ered wrth water. 

A car with earlier steel-belted radial tires 
drove across at 55 mph. Part of the tread 
lost contact with the glass and was actu* 
ally riding on water. 

That's nydropfaning, and it 
happenea because water 
built up under the tire faster 
than (t was channeled away. 

While Bigfooh on the same 
car, at the same speedy kept 



far more tread on the glass. Because its 8 
specially designed wide grooves help chan- 
nel water out from under the tire. 

It also has a high traction rubber that 
really grips on roads wet or dry. And a rad iai 
construction with two steel belts for pro- 
tection in the tread area. 

So if youVe about to invest 
in new tires, you might do well 
to consider all those times 
you drive in the rain. 

Then consider the secret 
of Bigfoot, 

BKFOOT 

THE POLYSTEEL RADIAL 



IT KEEPS ITS FEET EVEN IN THE RAIN 



GOODYEAR 



Tirr & A*'i,'in,Oh- 
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POPULAFI mechanics 







■ouf •mill loDlpf^nts ir* all ihat tt««p jrour car 
n cofltaci with lha rud; through thorn thn car do«t 
rour bidding. Proptr cma and Inllntlan dt four tirba 
1 a algnlflcanl pari of good ga* mllaago and handling, 
md, along with your bralia«« iha moti imponani pan 
i( your car — lha part dh which you t»l your Ufa ovary tim* you 
Dll oul tho drivaway^ Koap thom cloan. hoop tham 
nflalad^ but don't ha*p ihtm whan worn or damagadr 



nAISING THE CAR 

USING JACK STANDS TO HOLD UP FRONT END 



SJVHDS an IBB: 

Hwmriai 
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LOWE R SUSPE MS I ON ARMS JACK STAND 
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WHEEL CHOCKS USING BUMPE R JACK 

TIRE PROFILES 

ooo 

70 SERIES 78 SERIES 83 SERIES 





PROPER 
SEQUENCE IN 
TIGHTENING 
LUG NUTS 



REMOVING 

WHEEL 

COVER 



LOAD AND PRESSURE 
'■LOAD RANGE S" 

" MAX: LOAD 1620 LBS. 
AT 32 PS! MAX. PRESS." 



SIZE 

DESIGNATION 



CARCASS CORDS 
’'TREAD 4 PLIES 
12 POLVCSTER 
+2 FIBERGLASSr 



CERTIFICATION AND CODES 
"DOT ZAL&^XXX 214" 



TIRE TYPE 

"TUBELESS 8ELTED" 








BIAS PLY 



BELTED BIAS 



RADIAL 



SNOW 



STUDDED SNOW TIRES 
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Could you build a $200 Rolls? 



Send 

for this free 
brochure 
and find out. 
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The'ditiKtc Roth Royert Phuntom LL Sn^dancii 
Coupe . Itf'l/T' long. Reproduced in exuct 
l/S scale In Pochcr d'llali^i's incrcdibty 
uuthemic car model kit. Vou build it with 
nuls and bolts and screws. No piiiitcingi tk> 
special tools neededn Doi^nir und irunk 
open. Steering, crankshaftn connecting rods, 
gears, fan, generator operate. Windows. open. 
Headlights lum on, 2.1^ siepi^rate putts ot 
brass, stainless steel, copper, rubber, high' 
impact plastic. Complete details on this and 
three other davsic ear kits from SlW> in our 
free full 'Color brochure, L 
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.V^Nl Wilfhtre Boulcvant, Suite 27riU i' 

f Li.>f AtibgIci. Cilifdrntu ' 

1 I 
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One of the most 
important tools m 
you’ll ever bu\^^ 

.Vtimlrr ,'^linp lays oiit Ihi busies 

of tiline. All about tile estiinatine, tile 
waste allowances, and how to measure, 
cut and lay tile. 

Being a Miijrer f^hop Iriiide it also 




presents the basic facts and figures about . 
nails, screws, bolts, drifU, abrasives, ' 

lumber^ gypsum, edhesives, paneling, 'j 

shop math, masonry, plumbing, elect ri- , 

cal work, concrete, remodeling measure- I 

ments pita a built-in ruler, protractor, 

4S* triangle and compass. j 

1 2 hang-up, stand-up boards. 24 lami- ! 

nated-to-1ast surfaces on wipe-dean I 

plastic. 5b charts. Scores of illustrations- | 

PM Mait«r Shop Cuid«, £-5, * 

BaH 1014, 

New Ywk, N.Y. 10019 1' 

Pleit* i*ni »r i^Dpular Unchahk* 

MASTER SHOP OU1DE. I •nfhwi 44.19 poiEpald I 
iaf teL ard*f»d. | 

Nhzzu., [ 
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City Start 2!i|) ' 




BE n luinnER 



Tti« Irvadir GTS is the fun, aasy-xo-bulld 
VW tpi^rTt tier kti that ttendi out e 
crowd. It COmblnei a k otic styling, GT per- 
formance, and economy In one hell sf on 
auTomobliie. S^nef $2.00 for a 20 paye, 
colo^ brochyre,. 
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T he one cordHion which ruins good 
tires more frequently than any other 
1$ nogloot. 

By neglect we mean riding on 
underinfteled tires causing unnecessary 
and rapid deterioration. And rnore's 
the pity since all that's needed to 
keep proper Inflation Is art Inspection 
once a month and air. Both are free. 

Underinflated liras exhibit more 
wear on both outside treads than in the 
center. Overinflated tires, which wear 
out as quickly aa underinflated tires, 
show mora wear in the center tread 
than on the outside. 

Check fire pressure using your own 
tire gauge. 

Check Lire pressure with tires cold, 
because hot tires assume more air 
pressura. If you bleed off pressure, 
you will acluafly have under In Hated 
tires, A “cold" tire is one that has 
not been run for at least three hours, 
Radlal-piy tires, even when inflated 
normally, will show a "bulge'* in the 
sidBwails at the bottom. This la 
normal, and you should not attampt to 
eliminaie it. You will seriously 
overinllate ydur tires. 

But many drivers who are used to 
seeing this bulge and know it's normal 
are lulled into a sense of complacency 
about checking tire pressure. The bulge 
of an underlnflated radial tire looks 
almost the same as that of a properly 
Inflated radial. 

What it normal 
tire preesure? 

Normal pressure lor your tires is 
the one spelled cut in your owner's 
manual and on the 1 1 re-inf latlon label 
which is placed in most vehicles. In 
many cases, this label is glued to the 
inside of ihe glove compartment door. 

There are very few limes whan you 
should deviate from ihls pressure. One 
time Is when you are going to make an 
extended trip at highway speeds. 
Another time is when you tow a trailer 
or pack in a full load of passengers 
and luggage. Then you may want to 
increase tire pressure 
By how much? Your manufacturer tells 
you, but if you can't find his 
recommendation, then iriflato tires four 
pounds, but make sure you don't exceed 
the maximum Inflation rating printed 
on the sidewall of the tire. 

The Sfory behind rotation 

Front tires get more wear on their 
outer shbulde's than in the center 
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HEM ROILING 



because turning and cornering, 
flear tires {except in front-drive 
vehicles) experience more normal u^ear 
in the cenier because of the rear axle's 
power thrusl. 

The importance of rotation is that 
il epualizes wear so no one section of 
a tire will wear away faster than 
another eecHcn, 

Bias and hlae-belied tires are 
rotated In crisscross siyle. Radial 
tires are rotated (rom front to rear. 
Include the spare tire in your rotation 
pattern. 

Some points 
about snow tires 

It your car is equipped with radial 
tires having conventional tread, you 
must Lise radial snow tires. Mixing 
radlsls with any other kind of fire — 
bias or bias-belted — will affect 
handling adversely. 

Keeping snow tires on their own 
wheels is a gcwd Idea. Voo don't have 
to break Ihem Irom the rims every year — 
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ffre rotation wear tntf le/r^mant 

Ure Ufa. Kadinl fires are rotaterr Pant/ 
redr and othar tfpas ata crtMcroatad. 



which is rough on the rims and the 
tires. Studded snow tires should be 
marked ieft or fight and mounted on 
the same wheel year after year. 

Why you should be 
tire conscious 

Get into the habit of examining 
tires periodically. Tread can tell you 
an Imponanl story, and inspectibn lets 
you find and possibly repair damage 
that can aventually ruin a fire 
needlessly and create a safety hazard. 

Look tor tread that's excessively 
worn, Tirea have built-in wear 
indicaiors, which are solid bands that 
form across the iread surface whan tires 
are worn and should be replaced. When 
tread indicators are evident across two 
or more adjacent ribs, replace I he lire, 

A simple examination of tread can 
also tup you off to a problem that's 
ruining your fires. For example, If 
two or more adjacent grooves show more 
wear than the remainder of the tread. 



and recommended inflation has been 
observed, there is a malfuncfion in tha 
suspension, steering or braking system, 
or front-end alignment is not correct. 

When examining tires, also look lor 
cuts in the tread Of sidewall. Don t 
let the size of the Cut Idol you. Many 
limes small cuts are more serious tharr 
largo ones. Deepness is the important 
(aeior, so carefully probe the cut with 
a small screwdriver. If the tip reaches 
the cord, replace the lire. 

Also look for bulges or bumps In (he 
sidewall or tread. This indicates thtai 
the Iread or sidewall has separated 
from the lire body and there is danger 
of a blowout. 

Conclude your tire inspection by 
removing small stones wedged in the 
iread. Carefully pry them out with a 
screwdriver. 

Some importanl fatfs 
about wheel balance 

You have no doubt heard (hat 
whenever ilres are mounted, wheels 
should be balanced. What does (hls 
mean? 

The lerm "wheel balance'' is a 
misnomer. A wheel can be in perfect 
balance, but if ihe tire or brake-drum 
or disc is out of balance, the wheel 
will be Ihrown out of balance. Wheel 
balance, therefore, applie-s to ihe 
entire Setup. 

II a wheel assembly is nol In 
balance, vibration and lire wear may 
resutt. A wheel and tire should be 
balanced as a unit when you mount the 
tire on the wheal or replace ihe tire 
Of wheel wifh a new one. 

The brake drum or disc, tire and 
wheef should be balanced as a unit 
when you replace (he drum or disc. 

A wheel assembly can be out of 
balance in one ol two ways: statically 
or dynamically. 

If a wheel assembly is out of balance 
statically, a heavy spot exists at a 
single point. As the assembly rolates, 
the heavy spot is forced against the 
road with each revolution of the wheel, 
which leads to a pronounced vertical 
vibralion. 

if a wheel assembly Is out of balance 
dynamic el ly^ heavy spola exist on 
opposite sides forcing the assembly to 
move from side to side and causing a 
horizontal vibration. The wheel 
Os ci Hales, and Ihe fire is soulfed 
against Ihe pavement. One Indicalfon 
of a dynamic condEtioo, then, is Mat 
spots over Ihe tire. *** 
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Has 2 shoulder to shoulder stroug 
steel belts for protection. They 
also hold Ihe tread firrm to cut 
squirm and help frachor There 
are £ polyester cord radial plies 
for a good, smooth ride You'll like 
this 40,000 mile tire. 



A sharp looking radial tire de- 
signed especially for domestic or 
imported compaci and sub-oortv 
pact cars Built with 2 fiberglass 
belts and a strong steel beif plus 
2 polyester cord radial plies 





til 




2 










1 ’ ] 
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Tune-up times demand 
the finest iubrication you can buy 



Try our Gastrol GTX Motor Oil 




Available In SAE 10W/4O, 
10W/50 and 20W/50 



Burmah-Castrol Inc Biirmiali Gimp 

Hackensack, New Jersey 07601 



Its 



nnmi’aq UFry.^rkiir5: 




POWER BRAKE 



6.BRAKING SYSTEM 
HOW IT WORKS 



Plfciftff four tool on too br»k» p*djr 




cr«ctv< o fvtiuir* fn (hi OfdrouUc 
which ippfiit Ihi brihit ■( ilf 
fcNiiT whotfi. JvK o Iwch It liHuph 
io pu«h owo^fttt ttmmw or 

piiff A0llftj1 Ewm/t font fore* f« 

Attrfid whin I vicuiMf iiiiir it utid 
in I powtr-btoko ti'idni. Met f r*«nf 
riffjwnitnfj orir fhi Mate traiim 
Ificiiijl* dvMl diatonmt hrd^rwl^c chcuHt 
intf iHoironic inr/ahid tyttomt. 



FRONT-aPAki 

WhSTEftCYUNOea 



HEAfl-BRAK£ 
MASTER CYLIUDER 



flOOSTtR UNIT 



OIaPhra-GM 



REAR BRAKE 
RiSTON 



RETUfiM 

SRRIMG 



VACUUM 

CHAMBER 



CQhlTFIDi 



FRONT-BRAKE 

PtSTOM 



PUSHROD 



RETURN 

SPRING 



ELECTRIC 

SWITCH 



ENGINE 

VACUUM 

LrNE 



PLUNGEfl; 

PIM 



VACUUM CONTROL 
VALVE 



PISTON 



VACUUM PORT 



BRAKE DRUM 



front-brake 

LINE 



REAR BRAKE 
LINE 



BRAKINO SYSTEM 
FRONT OISC/REAH DRUM 



REAR BRAKE 
LINE 



BRAKE 



engine 

LINE 



VACUUM 



TENSION 

LEVER 



VACUUM 
BOOSTER 
UNIT V 



BRAKE 

PtOAL 



PRESSURE nose 



CABLE 



RELEASE 

KNOB 



electric 

CABLE 



CABLE 



PRESSURE HOSE 



)NT‘BRAK6 



REAR BRAKE 
LINE 



BRAKE DRUM 



WARN ING 
SWITCH 



PAfTK INC BRAKE 
pedal 



WHEEL 

CyUNDEH 



PRESSURE HpSE 



BRAKE LINE 



RETURN 

SPRING 



caliper 



PISTON 



BRAKE DISC 



PISTON 



RETURN 

SPRING 



BRAKE SHOE 



eVLiNDEfi 



INBOARD 

PA(5 



VENTILATION 

SLOTS 



fiRAKC line 



CALIPER 



brake 

DRUM 



BRAKE 

LINING 



PISTON 



DISC 

DRAKE 



parking BRAKE 
LEVER 



OUTBOARD 

PAD 



DRUM 

BRAKE 



PARKING BRAKE 
gable 



BRAKE Disc 



acjusting screw 



return spring 



■ I 





RICHARD PETTY says: 

“Want to really 
learn howto 
repaircars? 
Checkout NRI 
home training” 



"NRI provides the most 
up-to-date complete courses 
in Auto Mechanics IVe ever seen, i Know 

jfood mechanic, and the opportunities out there for 
why Tm glad to see home training like the two NRI 
training for a very few budtan 



y«u {j«t *n 

|h|« 

■nd fTiQfv -witrt 
Th« hfni 

AuEoirflIlw 
Tflcl4nlClan‘« 
COU^M n . , 

Ir^cludlng 

tKClvJlvd 
AchlAwmtnl K|t. 
and 70 praluuly 
HluBEfilftd 
''''bEEfi-ftllff" 



the importance of a 
trained men. That's 
courses. It's a lot of 



Save Gas,., Save on Repair Bills, Ntu's Tune-Up Course w-m 

teach any homeowner all he needs to know, quickly^ w^ith hands-on experi- 
ence. The eourae includes S important service items., including a Dwell 
Tachometer, Volt Amp Tester, and Tane^Up Tool Kit, 



Become a Professional Mechanic, NRi'a Master Automatic 

Technician Course gives you the essential training and diagnostic equip- 
ment to he a real pro. You get 10 pieces of auto service equipment, including 
a Dwell Tachometer, AC Po’wer Timing Light, Volt- Amp Tester, Ignition- 
Analyzer Scope and a complete set of tools. 



Train with the Leaders— NRI & McGraw-Hill* No other school 
haa NRI's experience in home training, or McGraw-Hill's background in 
continuing education. Mail the coupon and check what they have to offer." 
NRI AUTOMOTIVE DIVISION, 393& Wisconsin Ave., 

Washington. D.C. 20016 



RUSH FOR FREE CATALOG 
NO SALESMAN WILL CALL. 



AutometEv* 

S*rwcing 



Hfill 






MN5CKXU 

fducohofl C*Nw ■ 

Vrisconilri Av«x«. 

oc. 3COV) 

Chscic atJow l^r your fne« Cttilpg, Or i«ltcE anp dF 

lh« clhflr couriet IntitAd'. 




rn AUTOMOTIVE 
LJ MECHANICS 
COURSES 


TV/Audlo, COmtnunkStleni, 

L I 4nd Computer 

EMctrcnlci Cenrtet 


Air Cendnienifta, 

1 J RalriHrablQn, ancl 

HflBElnp Ceufw* 


Name 




Aoo 


Address 


[PieA» Prim) 




City 


Slate 


Up 



I □ 



APPROVED rofl CAREER STUDY UNDER Gl BILL. 

Chwcli Tor d^Ei lit. ACCREOITE D ME MBE R ISl ATION AL H OME STUDY COUKCl L 



GUGWEGIIBE 



6.BRAKINI 
HOWTO KEEI 



Y our braKIng system should be lasted 
and inspected every 10,OOQ miles 
to find a malfunction before it becomes 
serious enough to jeopardize salety, and 
more expensive to repair, Inspecllon Is 
made wllh the car at g standstill, 
lo Mowed by a road lest, 

ln-1h«-driveway 
brake tnls 

H yojr car's braking system Is 
equipped with a power booster, start 
Ihe engine and allow it to Idle. If the 
car doesn't have power brakes, do not 
run the engine. 

Apply heavy fool pressure on the 
brake pedal, it should feel firm. It 
should not feel springy or spongy. If 
It does, remove the master cylinder 
cover and see If there Is e vent hole 
in the cover. Make coriain that ll's 
not clogged, 

Teel brake pedal firmness again. If 
sponginess or springiness prevails, the 
trouble is unQuesllDnably trapped air 
In the hydraulic syslem. 

Your braking system consists ol 
two major areas. The hydraulic section 
includes parts such as brake lines 
and cylinders lhat hold and iransporl 
hydraulic brake fluid to the second 
major area, which includes brake shoes 
{or discs) and drums (or rotors) that 
do the actual braking. 

Air can get trapped in a brake's 
hydraulic section when fluid 1$ lost and 
has lo be replenished, or whan a brake 
system part is disconnected and 
reconnected. This is why It's imporlant 
for brakes to be bled when work Is done 
on the system. 




Ch9ck t>rmk9 twei fn mstter 
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II WORKING 



Bjaeding a braka syatem iis naE a 
diHicult task, and d's ona you shouEd 
be fanriMiar with. Each wheel 
\a equipped with a bleed 
screw. The method is as followst 
1. It you have power brakes in the 
car, depress and release the brake 
pedal several times with ihe engine 
turned off to evacuate vacuum. 

2- Remove the master cylinder cover, 
Fill ihe reservoir with fresh brake 
fluid of the lype and quality 
recommended by the manufacturer of 
your car, Correct fluid level fs ^^-inch 
below the top of the cylinder. 

3. Attach a length o1 clean vacuum 
hose that's about IS inches long to the 
bleed screw cf one of Ihe wheels. 

Place fhe other end of Ihe hose in a 
glass or clear plastic container which 




VAi;uum ii jifpjieif ovtr bleed ecrew 

at One of ihe trheeJf tqr bif^ding system. 



is half-filled with clean, fresh 
hydraufic brake fluid, 

4. Have an assistarit in the C^r 
apply firm, steady pressure (no pumping^ 
to the pedaL Open Ihe bleed screw 
about of a turn, When Muld in the 
container no longer bubbles, dose the 
bleed screw. 

The person in the car must maintairi 
pressure on the brake pedal during Ihe 
entire procedure, ff he refeases the 
pedal while the bleed screw is open, 
air will be Introduced into the 
hydraulic system. 

5- Close the bleed screw, and turn 
your ettenlibn to the next wheel. All 
four wheels must be bled, 

6. After brakes are bEed. discard 
the brake fluid in the container. Do 



not use it in the brakfng syslerri. It 
may be contaminated. Recheck the Huid 
level in Ihe master cylinder, adding fluid 
if necessary. 

Now retest the brake lor sponginess. 

II the problem still prevails, a 
weakened rubber brake hose may be 
expanding under pressure. 

Trace each brake tine back off the 
masler cylinder as Someone in the car 
applies pedal pressure. Feel every 
rubber hose. When you find the spot in 
Ihe troublescme ho&e which is weak, 
replace the hose. 

How to ediugf brakes 

Notice brake pedal reserve. H the 
pedal is loo low, brakes should be 
adjusted. 

^'Too low" is generally considered 
to be a pedal that doesn't "catch" until 
it's below tha height of the 
accelerator pedal. However, brake height 
is a mailer of preference, 

Your car Is undoubtedly equipped 
with a selt-adju sting brake mechanism 
unless it dates back to pre-1960. The 
main cause of a low brake padal is the 
failure by drivers to activate the 
selMdfusting mechanism as often as 
they should, 

To adjust brakes, drive forward 
several feet, come to a compi&te halt, 
drive several feet to the rear and 
come 1o another compfeta halt. Do this 
several timas. 

The brake pedal should come up. It 
the pedal remains low, brake linings are 
probably worn, but there is a ohance 
that the self-adjusting mechanism 
has fro 2 en because of too little use. In 
any event, the brake system should ba 
dlsa^sambled- 

How la test 

for hydraulic fluid leaks 

Wofe: If your car has power brakes, 
start Ihe engine and lei it idle. If 
the car has convenllonel brakes, leave 
tha ertgine off. 

Hold your foot lightly on the brake 
pedal for 1.5 seconds. The pedal should 
not move. 

Hold your foot on the pedal, bul 
this lima with haavy pressure. The 
pedal should not sink. 



Ff tha system fails the pedal lest, 
and you experience sinking, there is 
a leak somewhere. Your task is to find 
it. Here's how: 

1. Inspect the master cylinder, 
looking for traces of brake lluld around 
connections- Perhaps a fitting is loose, 
so lighten them all. 

2. As someone in the car pushas down 
on the brake pedal, examine all brake 
lines. If a line connection fs leaking, 
tighten It, but if the leak persists. 

you should replace Ihe Una. Naturally, 
if a brake line has ruptured, II has lo 
be replaced. 




Cntck bfdftutic aysfem aWngt far rfghineis. 



3. Wheal cylinders of drum brake 
sy sterna frequently begin leaking, 
which lets brake fluid run on mechanical 
parte. This causes grab and pulling la 
one aide when brakes are applled- 
If you haven't found a leak till now, 
inspect the cylinder m each wheel. 

The wheel has to be removed. If the 




CAack prASlur* Ir0id«: tar damage, llghtnaiB. 
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SPECIAL PROJECTS DEPARTMENT 



Summer projects from PM’s Plans Library 

15 challenging, reader-proven projects that provide builder satisfaction 
plus something tangible from your summer of '75 



AcrroN 






Th4 SgAmp 
It B wirtn«rf 

An 80 MPH llysrig 
Vatks wa^en* Th la 
VW ccm'tJed frlpJftne It ttrMiliDnall/ Ineippn^ 
Bive and Ilya Ihke a df«am t&O ml Ft rangn. 
Prqvt<^ Cftttgn Kilt and p^rit rtadiilv avail' 
abfa and The Scamp it a handsc-ma fihect oi 
WQtk. itt.u 



PL IJ7J? 

Titnl* Twfo 

Dayghifr 

Jtfiniea Ttenie tnd 
allcher 1^an Mam, Teania 
Twq it 1hf stcond gtntrAElon al PM's motl 
tuccettiul VW s&wtrtd monoplane. Tha rtpo 
□ f [ha hfDmabullla, IT ya-u llalen rati hard you-' 1 1 
haef her tav "Come on and ity m#." tU.QQ 



PL<1407 Surf SnHtr 

Impouible! A tailbOaC,. pacMIO- 
boards B.urlibaard aH tn cnel 
Believe M Or fiot^ at Malibu. 
Calif,, Surf Seller le Ihe only 
boal aFlovrod lo launch di redly 
From IFva public beach. IFS Iba. 
or dynamlla marine detign It 
yours (plena, the[ it) Tor |B,a|i 



PL' 1271 Yplloiw 4 boKbI 



PM't hoverdraPl 
lype air cuahloived 
vehlclo mat you 
Can really build 
and fly Ipr nf^der 
tSDO f usierte QluhartfL 
datranar at Slkpreky an^lnearad 
■hit baayty to yd'U OOUld M»e readily ivell- 
able malerieL Bo Ibe envy oi your [piynl IH.M 




PL-14C6 
Seonit Butp 

Slartlnd wiEh « 
junked 'ifW but 
chaaeie, yo-u odd 
aome work and Fnve 
and preaLo! A amoolb 
riding enclnied van with ATV 
capabINtiea olua tFaepinp and Camping TaClClTlaa. 
BTiowTiioppIng looitt loal Truly a phltd oT Ihe 
7D’a. JH.W 



PL'140$ Stubi'Tow 




A moEDrcycIt bait ary pan-era Ihta tEream' 
lilted freth or tall vraler dream. PnHi 
yOu On Or under Ehe waler lor 
hdOPt oE ehor^Fett tnorkol- 
Ing or tcubit 
dlvmg. Rugged 
end depend’ 
able. Big. Full 
toalo plant and deEaded 
IntEruClIDh manual. t7.P5 




MODELS 



PL’127ft 

Qulel Bi B U-21 

A aophielicaEed mpdol 
airplane powered by -car- 
bon dibHlda gee Vou can Ely li 
JutE at»ut inywharo bepjuie IFa 



powerplanE ie not mucb louder chan Ihe buzz ol a 



be*. Yei, Ibe pm BEE l-t eur Fineaf exAmpla Ol 
CrpoEEve airpitoe madfilmaklng dealgn an cam- 
PHaIng clatilc oontlruplion with modarn power. 



11.4t 




The lantuua J.l, Ctie 
Ihreahfng maCtilne 
tieftoi tracior. ia 
teparale plant tbeelt 
plut irtlttudlon booklal. 

The IlneaE delalt-work. BEecki firewood 
bUl burnt alcPhbF. 9 aepCraEe ptora In Ibe Irant- 
mlBtlOA alone wnal a Ihrlll lo ace It hulFinp arid 
puhEng under |Ee own power tld.aa 



PL’127Z CTiiliBnoe 
d( ■ hCBlItntt 




FL-1200 
SS UrUltd 

the glOrlPut, record, 
breaking fltgihlp 
ol me U.3, Fvier' 

PhinE Marina. Though 
now reElrod in NOftO])!. 

Ve., no pAltenger ahip hat evtr 
aporPached her ieptDoed. ThFt prOFeeaFOnel qua I' 
ily model ie doicrlbed In derail on !] lull tUe 
blutprinll. Over S 11. long of wood end malAl. 
A I running profaci For |hp craFEimian, t£,Sd 



POWER TOOLS 




PL-1400 Boring Maohln* 

Chartaa Kaall hu daalgned 

« magniilceni homo-bviit 
boring >nach.lne. KorirOn- 
iaf, pQdei ocertied, Ehie 
tool Can, become Ehe pride 
qF your workahop and a1 
grant economy. )b.i$ 



PL-1401 
Drill Pr««a 

'Tor pura pride cl eocompLlih- 
menl, raw ihinge maloh Ehe reel- 
ing ymj gel when uaing a good EaOl 
EhaE you buill yourteli.'' Dick Culler 
thbuld kFHEiw, hfe detlgnad IhEa gem 
of a tool wtileh you can build far 
abdul 370. All ptrie are OblalnePIO 
from hardware and hobby thopt, 14.41 





PL-1402 Mmino TBb1« 

Ar> ideel itiachirio for model buiidert. elec- 
Ercnlc hobbyrttt and EAmari bulla. Buill a»- 
liraly of peril ftMind In htrdwait. htfbby and. 
plumbing luppiy ttorea. Ihkt preoieion tool 
coata abduE 330 lo build Irshn aCraEch. Afi- 
Olhflz Culler dealgn, tfi.li 







BACKYARD STORAGE 

PL- 1277 CBrrIavB Houi* 

Eya appeal, elOrige apaca and IWO alOr- 
Fea! Edulp H aa A w-orkthop Or an oFfioe. 
BirlEd the focond' llPOr aa a bunkhoutn 
ihal iltept Iwu hidi lhe bOvernd 

walkway wJdane iht tecond 
floor over i Tl. two lala 
ol plant (Cme Tor yo-ur 
bulldmg permlE), tl.eg 



PL-1301 Th* BouthBfn 
Slick up a ahad and neighbor! may hate 
you BuE buHd Ehle Cule eiOrnga building 
And EhcyTI love you. So will your klda tlnce 
Ihia alructura deublei aa « playhouae 
F*lailorm and illde pond 
opilon In pEana. Ceiigned 
by Carl SigmanK Deatt oF 
backyard aloraga 
alruolurea. 2 teca oi 
plana. $4.49 





PL-1300 Th* Stprybbok: 

11 looka more like a coElage Oul Ol "SnOw 
While" than a Eoolhouee but wide, barn Eype 
dcora land lo a apecial tool aiorago room welled 
OlF Irom Iha play reomt, Vou Pen hang a lot el 
garden Ipeti Intlde andillll prdvfda plenty of 
iSoH bMy I peon. Eatre a*l oT Olnne Inr buildling 
permit ts.ai 



POPULAR MECHANICS PLANS LIBRARY, Box 1014, New York. N.Y. 10019 



Pleate aond me me plane prepacta t have oheeked below, 

D PL-t405 (7,9S^ 

□ PL-1271 II £.00) 

□ PL-1 400 (14 oof 

□ PL-1300 (ifi.OO) 

All plana are ahipped pnetpeld. Pleaae allow 2-4 weeka lor dahvary 

Name 



encFoae a check Or money order made payable to '“PopulAr Mpchenica' 



n FL-1407 (ttS) 


n FL-1402 (0.95) 


□ PL-1301 (S.49) 


O PM 272 


(10,00) 


□ PL-1270 C35.00I 


□ PL-1400 (6.9&I 


□ PL-1300 (6.49) 


Cf PL-1200 


(2.S0) J 


□ PL-1401 (6.2 £) 


□ PL-1J77 (S.49) 


□ PM CBlfllbg, (25^) 


□ PL-1270 


(3.49) * 



Addrsu 



Town 



.SlatB. 



ilp 
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POPULAR MECHANICS 






Pfliif Qf drum bfMd T. braHt ttioes; 
2, return apriftgs; 3. whoet cylinders; 

<, atH-adiutt m^chenisrn and 5. drutn. 



cylinder is equipped wUh rubber boots^ 
as most of them are, pulf bach both 
boots. If fluid leaks outf the cylinder 
is bad and should be replaced. 

If lha cylinder ia equipped with 
metaf end caps, Ihe brake lines coming 




wttaef riflinderi tQf or TejrJrs. 



into the caps have lo be disconnected 
and Ihe end caps removed so you can 
look for a leak. 

The cylinder gf a disc brake may also 
Jeak and should be examined. This is 
outlined below where we describe how 
tq check the chJckrtesg of pads. 

4, If no damage has been uncovered 
lo this point, then the reason for 
a falling pedal is probably damage 
ir^side rhe rnaster cylinder. An odor of 
brake Iluid in lha car or benealh the 
hood confirms this, 

If Ihe car has a power brake, you 
can Check for a ffuid leak in the 
master cylinder by reni:ovpng Ihe 
vacuum hose from the brake boosier 
and twirling Ihe shank of a screwdriver 




l^ecvvin wm straw signs ot 6r«k* ffuid if 
ttuid it ivtiting itirough matfar cylinder jA-tr 
btin^ 9Uck«d into host by tngint vacuum. 



inside the hose. The presence of 
fluid on ths screwdriver confirms Ihe 
damage. Replace a damaged master 
Cylinder. 

How to inspect brake linings 

If the car has drum brakes on all 
four wheels, remove one of the front 
wheels to examine linings. If the car 
has drum brakes on the rear and disc 
brakes up from, remove a rear wheel. 

With a scale, measure brake lining 
thickness at several places. Replace 




Guide pins are removed far accost to pads. 



shoes if thickness is i/3£ mch or less 
at a poinl. 

If you replace shoes on one wheel, 
replace shoes on the other wheel of the 
same a;<fe. Failure to do this will 
resuft in unequaf brake aclion. 

To Chech the Ihickness of disc-brake 
pads, remove ihe pads from a caFiper, 

Only one wheel has to be checked. 

Pads are usually haFd (n place by 
guide pins which are secured with 
hangar-shaped locking cFips. Remove 
the clips and any damper spring, if 
used. Pulf (he guide pins out, leaving 
pads free. 

Slide both pads from the caliper, tf 
you can't gel a firm grip, grasp 
the pad with a pair of locking pliers ' 

and pulf. I 

Whan both pads are removed, ej<amine ‘ 
Ihe exposed rubber bool surrounding 
Ihe piston bore. If there is hydraulic i 

fluid present, The caliper should be ' 

overhauled. ■ 

Measure pad thickness, which should 




Bra^e Huid found on any txtsinei parts iadi- 
ates s Itak in tfre lyffem. 

be more than 1/1$ Inch. Replace pads 
Qf this wheaf and the ones of the other 
wheel on Ihe same axle if pad thickness 
is too thin, ^ + 




I 



I 




^hacer J 

^ mew mtpHOveB ^ 

nSLONf 

T&^zkTMENl! 









MrlrtKf ETi wnffiw 
wianH FUJI is 



jgg {jflU w a«g_ 

KET epiE U. S. QUUT 






BETTER ENGINE 
PERFORMANCE 
COMES IN 
BIG QUART CANS 

RISLQNE has been workirtg tor mere 
than 40 years for two reasons 1. IC 
is an Engirre Treatment designed to 
eLiminate causes of many engine 
problems: varnisb, gum and sludge. 
RISLONE promotes better oil circu* 
lation, lubrication, cooling and gas 
mileage by keeping internal engine 
parts clean and smooth functioning. 
And. Z. The BIG QUART of RISLQNE 
gives you twice as much product 
as in mini -Cans. 

Best yet, a RISLOME quart costs 
only a couple of dimes more than 
mini products, and replaces a quart 
of oil. That makes RISLONE a big 
bargain on your auto retailer's shelf. 
Get more for your money in volume, 
In quality, in performance!; 




FHEE: 3J LUflE Tms 

Qoakle!. Irtiar'^tiAl'i'giir. id?a> 
and discu^sl^n ^boirt lu^ 
bficiptlon. prcblems and 
.parf armancG . S^rid setf.. 
addressed clamped tnve- 
latter. 



THE SHALER CO. 

Waupun, Wisconsin S3963 

tn Canada: Warren Pachaginf Ca. Ctd, 
Scarboraugli, Ontario 
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Give me 1 good reason 
why I should replace 

a perfectly good 

eiHrinefan, 




POPLJLAn MECHANICS 





Hill you 
;ettle for 3? 

A lot of people buy Flex-a-lite^ engine fans 
cause of over-healing problems. Because they’ve 
ded air conditioning or are towing a trailer and 
ed more efficient engine cooling. 

But, lefs say everything's cool with your car the 
ly it is. Why change status quo? Glad you asked. 



Less weight, 
less engine drag. 



3 



The Flex-a-lite fan weighs a fraction of whafs on 
ur engine now. And, as RPM increases, the Flex- 
ite blades flatten out to further reduce drag. Result: 
proved performance, more horsepower to the 
leels. 




Here’s what Fiex-a-Hie 
customers tell us: 

*Tor two years I have pulled a 22-foot Airstream 
with a Ford Fairlane and your Flex-a-lite fan. It did 
not overheat on the 10,000-foot passes, nor in 
Phoenix, Arizona, in 115 degree weather." 

O. W-, Arizona 

"It dropped the running temperature of the engine 
about 7 degrees and really keeps the header coot. 
It Is the best." 

G. H-, Florida 

"This is the fourth car IVe put a Flex*a“lite fan on. 
It has made them all run quieter, smoother and gives 
more pep and better acceleration." 

R, M., Washington 

"Durability tests were run on 70 installations for 
over a year and approximately 9,450,000 miles before 
we changed all fans on our trucks to Flex*a4ite," 

W. P., Alabama 



'Tve been using Flex-a-lite fans in my cabs for 
over 10 years. They not only give me better mileage, 
but they save belts, water pumps, and alternators." 

W, C„ Illinois 

"I replaced the water pump 5 times In my air- 
conditioned Cortina before I installed a Fiex-a-lite 
and solved the problem." 

J. B., Indiana 



. Improved mileage. 

Ml things being equal, a Flex-a-lite fan will give 
/ extra miles to every tankful of gas. And, these 
,^s that's pretty important. Reason why? Re-read 
. 1 above. 



. Cuts repair bilis. 

.ess strain on fan belts 
J water pumps means 
iger life, less mainte- 
ice, Plus, the Flex-a- 
f fan eliminates that 
ubiesome fan clutch. 



There's a Flex-a-lite fan — stainless steel or fiber- 
glass — to fit just about anything on the road. From 
the smallest mini-car to the largest diesel truck. 
And, they're available now at your local auto supply 
store. For further information, write: 




Fiex-a>iite 

Corporation 

Dept. PM 5915 Lake Grove S.W. 

TaCorfla. WA 98499 




MAY 1S75 



179 









MOLDING 



HINGE lubricant SIDE 



7hw iltovMMnd* ot p*rtr f ffo ^n(a jro«fr 
cmr jTHtf jrour Moving Somm 

pwrtt rou »n*f own ww, 4mI tti*r crur 
n«*<f fotr/ «fr«rpriqrt— HfrAn rou tquirt 
tubrictirt tntf MlUrott* ttHo • dour lock 
tor oiompto. CotinQ lor a uf l< man 
tA^n juil koopin^ it running. A carod-for 
car fooAi pootf, pf after* jfou aptlnir rh« 
vttrhtr, ^eain'r rirEl«-/n tAtrr-/E'i on« 
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POPULAR MIEGHANICS 



ZYDURCAR15B0IIY: 

H0W10GAREF0RIT 



IWhen (t comes to your car, beacly 
■■ ^hOLild be more than skfn deep> 
because there are several environmenlal 
COndlUens that can cajse rust and eat 
away et the linish. They include road 
salt, industrial pollutioa mud and salt 
air. 

One step you can lal^e to prolect 
your car against the rusting which road 
salt and mud can cause is to wash the 
underside of the vehicle with a htgh- 
prossure stream at water from a hose. 

Pay attention to such areas as the 
underside of the engine black, 
transmission, driveshaft, diflerenllal. 
exhaust-syslem parts, plus frame and 
suspension. 

Give lender wells and urtderaldes ol 
bumpers extra treatment. Mod and other 
cohlamination gel trapped here and can 
be a bed from which rust grows. 

Tha right way 
to wash a car 

The best way to safeguard a car's 
rinish is to wash it often . Washing 
gats rid of surface dirt before 
chemicals In the dirt can eat into 
the finish. 

Wash the car parked oul of the sun 
so metaf remains cool. Hot metal will 
cause the finish to streak. 

Here are several important lips 
regarding washing to be observed; 

1. Use a mild liquid soap or a 
commercial car-wash you can buy in 
an auto parts and accessories store. 
Never use strong or caustic detergents. 

2. Use your hose to play a high- 
pressure stream ot water along edges 
of metal trim molding. This will force 
oul dirt trapped underneath. 

3. Wash off dust with cold water 




HT«fA car with compountta m^g eapgcigiiY 
far th» flurfaes. Dtm't uie Btrong tfaEer.penls. 



before applying a car-wash solution. 

4. Wash One section of a car at a 
time— euch as roofi hood, trunk lid or 
fender. Work down from the top so 
runoff doesn't How over clean areas. 

5. Apply cleaning agent with a soft. 



clean cioth, sponge or car-wash ml (ten. 
When a section has been treated wllh 
the cleaning agent, rinse It at once 
with fresh water from your hose. 

The danger of treating more than one 
section at a time with oeanmg agent 
lies in having It dry before it can be 
washed away. This will cause streaking. 

6. □ifficult spots to clean, suoh 
as those spattered with tar. bird 
droppings and the like, should be 
softened before they can be washed off. 
Don't rub them because you could 
damage paint. Ifs best to treat these 
spots with a commercially available tar 
and spot remover. 

7. When the entire body of the car 
has been washed and is dean, give it a 
Ihorcugh rinsing and Ihen dry it 




detnert are made tar removinp (an 



immediately with soft clolha to avoid 
streaking. The best drying "cloth ' to 
use is a chamois. 

To polJBh a car 

C Tea npr/ polish removes particles of 
"dead" paint and brings out the luster 
of freshly exposed paint undernealh. 
Wax lays a protechve coating over the 
finish so Its brii Nance is maintained, 
and tha paint is protected from agents 
lhat can damage M. 

Cleaning and waxing compounds are 
available in several forms; liquid, 
presoftened paste and spray. Select the 
one you want, but be sure you follow 
[he manufacturer's inslrutlion^s, 

Generally, before you polish the car, 
its surface should be washed and 
allowed to dry thoroughly,. Use a olean. 
soft dolh as a polish applicator. 

Polish one section at a time. Use a 
circular motion to apply the product, 
overlapping that part which was just 
polished. Apply pressure on Ihe 
applicator as you rub so that oxidized 
particles wtfl be removed. 

When the polish dries and J& ready 
to be removed, ll will look hazy. 

Remove the coating with a clean, soft 
rag. When the polishing rag gels 




Cteangra, poUihea rairfovg oxidi^od paJirh 
resforme a ifufleEf flnlBh to Ai'eti luatBU 



coated with a hard glaze, change ll. 

If you apply wax separately, first 
soak a Clean cloth In water and wring 
it out. Apply the wax to the cloth, and 
then to the finish. 

Rub the wax over the car's body with 
vigor, using a circular, overlapping 
motion. Do one smalt section al a time, 
letting the wax dry thoroughly. When 
dry, remove it with a clean, soft cloth. 

Finally, to bring oul the luster, 
buff the finish. You may use a buffing 
wheel, but do not apply pressure. 

If your car has a vinyl top, the 
secret to keeping It iooktrvg good is to 
clean It often. Once dirt lakes hotel, 
restoration becomes more difflcutt. 

Clean a vinyl top by firsi washing 
off dirt while scrubbing wllh a soft- 
bristle brush. Never use a wire brush,. 
You'll rip the lop right of( the roof. 

There are several good vinyl lop 
cleaning agents sold at auto parts 
and accessory dealers. Follow 
instructions. Vdu will also find 
available agents that match Ihe color 
of the fop, or are neutral In tone, 
which bring out the vinyTs luster. 

Another job you may do lo make your 
car sharp-looking Is to clean Its 
while-wall tires. Use only a commercial 
llre-cleaning ageni made for the 
purpose, which you will find in auto 
parts and accessory stores.. 

Usually, a simple dusting and 
vacuuming are all that Is needed for 
the car's interior, tf upholstery ts 
dull, however, mix a sudsy, warm-water 
solution using a household liquid 
detergent. Apply suds to upholstery 
with cheesecloth pads or terry cloth, 
rubbing gently. Rinse by wiping tha 
upholstery with dear water, 

f inatly, clean and wax all those 
places usually naglectedt door Jambs, 
painted metal under the hood. Degrease 
the drive train, Use old toothbrushes 
ar>d even collcn swabs to reach tighi 
areas. Remember, tender loving care 
pays offl W * * 
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TRAVaSAFE 



T nare are two kinds of emergencias 
you can have on the road. Both are 
related, because one usually teads to 
the other^ One Involves your safety, 
while the other involves your car's 
mechariical condition. 

When your car "goes dead” tor 
whatever reason — Hat Ure, electric 
or fuel -system failure, a passenger 
getting sick — a safety hazard fS 
created by the simple act of your 
putling off the road and having to 
park. This hazard Is Increased 
if it occurs at night. 

Caution: If at all possible, always 
pull off onto the right-hand shoulder 
of the road. Stopping along the left- 
hand side only contributes 
significantly to the danger. 

Onrushing vehicles, especially on 
high-speed highways, are not always 
on the lockout tor disabled cars. Many 
drivers and their passengers have been 
killed or seriously injured in roadside 
accidents, because they weren't seen or 
were seen too late. 

The obvious way to avert tragedy Is 
10 warn oncoming cars that a hazard 
exists^ and to do It as far from the 
actual scene as possible. 

Hazard flashing lights that 
manufacturers have placed on cars in 
receni years are good lor safety, but 
even more effective are olher warning 
devices. One is flares. You have 
probably seen them. They are used by 
highway patrolmen and truck d livers to 
warn of impending danger. To get flares 
working, pulf a ■"trigger" and set Iherri 
on a small stand along the road. 

Of flares and warning signs 

Flares are eKcefienl devices If 
positioned properly. If you have a 
breakdown, place flares far enough away 
from your car so they provide 
sufficient warning. As a rule of 
fhumb,^ flares should be pieced about 
1 So yards from the disabled vehicle. 

There is another point to consider 
regarding flare placement. If you get 
sluck flghi around a curve so you are 
in a “blind spot" as far as ortcomirg 
traffic is concerned (traffic coming 
from either the rear or the fronts, 
place Hares ahead of the curve so 
drivers will realize that danger exists 
on the other side of the curve,. There 
Is nothing more dangerous (or more 
stupid) than putting a flare right near 
a disabled car to give a guy coming 
arourtd a curve the surprise of his life 
when he's on top oi trouble. 

Other types of warning devices are 
large trunk signs bearing highly 
reflective letters which read something 
to the etfect: "SLOW . . , DlSABLEDr 
Reflective triangles, positioned as you 



would flares, are In use, too. 

The trunk sign is usually set up 
between the trunk lid, which is open, 
and Ihe base of the trunk. The lid 
bearing down on the sign holds it in 
position. 

A sign of this sort can usually be 
seeri over 50Q feet away, assuming ot 
course that visibility Is good. In 
fog? Welt, lhat's another matter. 

The aign has certain limitations. 

For one, you should have two If you 
become disabled on a Iwo-lane road and 
want to give drivers futi warning. One 
sign should be pointing to the rear,, 
and the other should be pcinlir^g Iront. 

If you get stuck or> a curve, the 
signs would have lo be set up ahead of 
the curve to warn motorists who can't 
see around the curve. This means you 
would have to devise some sort of easel 
lo set the sign along the road. 

An emergency Icolkit 

Many different mechanical problems 
can alflict a car on the road. Some we 
mentiorFad above. Others include not 
being able tc get restarted because pf 
a weak battery, a broken drive belt, a 
radiator hose bursting, a fuel pump 
breaking down, losing your keys afler 
making a rest stoPr blowing a fuss in 
any cne of e number of systems, and so 
forth and so on. 

Listed below am many pans and 
tools that you might want to consider 
carrying In your car for emergencies. 
Remember, when a breakdown occurs, 
you apply an emergency procedure — 
that is, In most cases, a temporary fix— 
to get you lo a service area for 
permanent repairs. * * + 
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No matter how much —or how lml2 — 
you like working on your car— 

Chilton wrote the book. For you. 



Do more yourself and save more than ever. Chilton shows you how. Expertly. Economically. Vin^ether your car 
Is your life, .^whether you've done a little work and want to do more. , .or whether the cost of operation 
has suddenly motivated you. And these are the authoritative Chilton books that show you how. 




CHILTOWS AUTO REPAIR MANUAL 
1975. 

The biggest most informative auto- 
repair manLipl ever for the real service 
procedures and fuel economy. Easy to 
follow. Complete. Whether it's a tune-up, 
engine rebuilding, or transmission over- 
haul 3000 illustrations. Over 1400 
pages. Covering virtually all American 
cars from 19G0 through 1975’— VW 
from 1949-74. Tables, charts, complete 
repair and maintenance specif ications— 
including troubleshooting and repair of 
all units. Plus latest emission -con trot ser- 
vice techniques, catalytic converters, 
latest seat-belt safety interlock systems. 
The ultimate manual for the autoimotive 
do-it-yourselfer S11.9S wherever auto 
parts and supplies are sold. 



CHILTON'S REPAIR & TUNE-UP 
GUIDES FOR AMERICAN AND 
IMPORTED CARS 

Get top economy from your car. Loaded 
with essential, practical information 
and preciseiy detailed preventive- 
maintenance schedules. Easy-to-fpllow 
troubleshoDting and adjustment instruc- 
tions. Accurate repair procedures A 
siaecial section on emission controls. 
Complete coverage on all systems, all 
necessary specifications. Hundreds of 
photos, drawings, exploded views, dia- 
grams, tables. A real bargain— super 
useful— from 34,95 to 38,95 depend- 
ing on model Available wherever auto 
pans and supplies are sold. 



CHILTON'S EASY MAC 
Basic information on EASY Mechanical 
Auto Care. Complete car-care guide for 
beginners' simple jobs. Easy-to-follow, 
step-by-step instructions and illustra- 
tions show you how to change oil, oil 
filter, spark plugs, fan belt. Replace ther- 
mostat. headlights, wiper blades Add 
brake fluid, antifreeie. Do some trouble- 
shooting, engine timing, tune-ups. Save 
gas and understand mechanics' lingo. 
Keep EASY MAC handy in your glove 
compartment. Only 31 .95 — also wher- 
ever auto parts and supplies are sold. 
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LOOKING FOR IDEAS ON HUNTING. FISHING, CAMPING, BUILDING. TOOLS, ETC ? 
CHECK THESE LISTINGS, THEN USE THE COUPON BELOW. 

WORTH WRITING FOR 



3(1. Whal Voti ShguM Know About Motor Olt 

An infnrinativi' boL^kl^t that helpei people select fhe 
motor oilfl for *11 this vehtcles they own. Emnh*itiK on Hiito- 
motive motor oil. From the Quaker >S)tBte Oil Hefininpr Cor- 
poration. Free. 

313. Evofythlng To FIk Your Car 

A Jull line catalog of all Durti-Woodhill Fix-It products^ — 
ineludinK color pa;r«a op the new Super Crlue-^ and IjocVc-IT. 
Dynamite do-it-youraelf prodiu-t listini;. From Woodhill 
Chemical Co, Free. 

Wi* Jmp Corfioratlon T«ria AII1 

In the market for a new 4-whee| drive vehitlo? Jeep Cor- 
pora lion *3 new' Camparison Book spell !i out the dilTereneeR 
between major makes and models. And it's youra; /res! 

3Q5, Cfaatlc Can Cralltnwn 

The Alfa Romeo dC, the Fiat Grand Prix de Franee, the 
^lls I^yce Phantom II, the Alfa Romeo Spider— I cJaa«ic« 
jeweUliltOH car replicas and you can put them tofjether. Com- 
plete^ full-color literature. Free from Deluxe Classics. 

3i0. Rflpalr ¥aar CaPi Body Tl» Eaiy Way 
This illuHti-flted ^'how-to-do-il" brwnure ^rivea you all the tips 
you need to j^et profea&ional results. From Bond-Tite Div. of 
the Oatey Co, 

33T. Tool* For Tha Mochaalc 

A newj, revined hand tool catalo|^ has been publiahed hy 
Channelloek, Inc. In addition to the popular toni^ue and 
groove pliers, the eataloG: indudofi A complete line of preci- 
sion pliers, aerewd rivers, wrenches, hammera, etc. Free. 

339. Oil Knowledge! 

Caatrol, the motor oil people, huH eamprehensjve brochures 
outlining their complete line of auton^tivo, motorcycle and 
unow'mobile oils. Free, 

390. Why Your Car Ktads A Flexible Fan? 

Better mileage, creator performance, less maintonHnE^e wben 
you replace your power-robbing, riKid fan. Free brochure tells 
all. From Flex-A-Lito Corp, 

39t. How To Buy A Car Sterw 

Here's a IB-page^ non-commercial brochure that tolls you all 
you need to know: eartrjdRe or caKsetten what ‘*^wer" 
moans, profrram selectors, tone coutral, balance control i>^- 
ntallation, etc. Very informative. F rom Lear Jet Stereo^ 15c. 
392. You Con Chango Yotti Own Anllfroozo! 

The makers of PKAK antifreeze and coolant have put to- 
gether a free brochure giving all the information you need 
to change your own antifreeze, as iveil a» ^naititain ^oiir 
radiator i« fop form. 

394, Trallof Travail 

Nothing can quit* compare with touting, camping, and^ ex- 
ploring the mobile trailer way. All the comforts of home plus 
that complete ^‘oa the road*' sense of freedom. Serro Travel 
Trailer Co+ has free literature on tbelr dynamic line. 

395^ Englnn N«*d Lova T«1 

Oil, gasoline and tran^niifisioii fluid additives do incredible 
things for the opera tinif effLciepcy of your car and your 
pocketbookf A new photo-iUuatrat^ brochure from DuPont, 
cntitle<l "The Care and Feeding of Your Engine,*' covers ev- 
erything you need to know to get better mileage, reduced ex- 



haust, fewer tune-ups, longer performance,, and smootk(rr 
Operation E Free. 

396. You*U Got A Charge From Thia 

40 full color pagea containing specs on electronic ignition 
ayetema and componentsT apnrk plugs» ete. From Accel. 
includes patch and decal. Good information! 

39T, How To Get hitoit Prom RadlaltT 

From McCreary! Thin 60-year old manufacturer offers ser- 
vice manual on rotation, mounting* iuHation, alignment, bal- 
snclng^pluH complete product line brochure. 19(>. 

396. Rnfinlsb Pumliufs In Your Own Hoitw 
with this conipJeto handbook. Easy atop-by-step instructions 
and helpful illustrations are provided for used, antique and 
unpainted furniture pJuf^ other metal an<l wooden bouscbold 
itemH. By Glenn Joyner for Chilton Book Company, Send for 
free brochure listing all creative crafts books. 

399, pride Of PorlOfmaMS 

A concise bof)klet describing Pennsylv'ania Grade motor oil, 
viscosity* additives, A.P.L Service ClassilicatioTi and oil drain 
inter vala. Fr&m the Pennsylvania Grade Crude Oil Associa- 
tion. Free, 

409. Wo*tl*y'* Works 

Brochure on all prtxlucts to keep your old car looking new 
and your new car newer longer. Good information! From 
Wertley Industrieti, Free. 

40 1. "What Evary Drlvtr Should Know" 

This illustrated booklet in cram- packed with S5 expert ideas 
and tipa to make your driving aafer* more ceonomical and 
more fun. Froni General Electric Miniature Lamp Froduets 
Dept. Free. 

402. Electronic Ignition Fact Sheet I 

Ri^ucikI maiiitenance costs and '*Just tunotl" pcrformartce arc 
tlic benefits of electronic ignition system Here's a unit tbat^a 
really low priced and featuma an indicator light to toll you 
your Ignition operation is optimum. Literature from Metrig 
Engineering. Free. 

404, Maintain Your Own 

New producto catalog hag listing of full line of Mac's auto- 
motive chemicfliU to help your car perform^ a ad look, its 
bestr From Mac's fne. Fro&. 

409- Praducla For Pros Lika You 

InfOTmative literature gives full details of Go-Jo Induifttrieg' 

E rovluct line. Included are; oiito body repair kitoj fibergksa 
its and hand cleaners. Free. 

406> Car Cara Tool* 

Complete 64- page catalog features hundreds of tools to make 
working on^our ear i*asicr and faster. Full ftpeeiftcatians 
and pricoa. From K-I) Tools. Free. 

497, Varlaty 01 Uua 

Cars & motorcycles Service bulletins from Gumout covering 
automobileB ami motorcyele chain drivos, lubricattoriT engine 
lube, correcting rough idle, and more. Frte. 

406- Tuno-Up A B|mc Gulda 

Illustrated tune-up manual and two complete specification 
b<wks on doniestic and imported ears, from 19C0 to 1975. 
They're easy to read^ detailed, and iiecomniended^ Well worGi 
|1.50. From Dixson. 
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New Hot Wax. 
At first, you 
might think it’s 
a crazy way to 
wax your car. 



But ifs really not a crazy way; it's the lazy way. 

Because Hot Wax by Turtle Wax isn't just a new 
wax; it’s a whole new ball of wax. Easily, the easiest 
way yet to bring your car to a brilliant shine. All you 
do Is pour our unique wax into a bucket of hot water, 
wipe on the solution and— presto — instant gloss. 
Without rubbing. Without buffing. Nothing 
like it ever beforel 



What’s more, your car wiil be wearing a plate of 
that genuine Turtle Wax hard shell finish. Rain? 
Sleet? Detergents? Grease? Hot Wax stops 
cold. For months. 



Hot Wax. Because it works, you don’t. That’s why 
you'll be crazy about it. 



The brilliant new solution from Turtle Wox^ 





Rally (Can make your 
$89 l 95 vinyl top look like 

$89.95 again. 






"RaMy^’ Vinyl Top 
Dresislne is a clear 
wax that liquefies 
as it's spread, It 
brightens any color 
top as it feaves a rich 
luster. It helps seal 
vinyl against weather, 
detergents and 
surface stains. With 
an easy-to-use 
applicator. 



^^Rafly’^ Black Vinyl 
Top Wax gives you 
the same liquefying 
action, the same 
beautiful luster and 
protection as our Top 
Dressing. But it con- 
tains a Slack dye to 
give a deeper, richer 
Took to black vinyl. 
With applicator. 



"Rally" Vinyl Top 
Cleaner is a spray-on 
foam cleaner made 
especiatly to use on 
vinvl tops of any color 
before you apply a 
top dressing or wax. 
The foaming action 
makes it easy to 
remove surface 
stains and dull road 
film that you can't 
get off by just 
washing. 



Du Pont helps you take better care of your car. 



(SMI> 

Consumer Products Division 




About moldings 




Moltfings ar« instafled after ell paneling up^ Fnr accuracy 
and neat-looking job, use miterboK lo roeke all mqlding culs- 




InHirance against opened miter jolnis^ — apply while glue lo 
joini and keep II dosed for good wllh a 4d finishing nail, 



HOW TO WORK WITH PLYWOOD PANELING 

fConfjfiLfBtf from page B3) 

the cut, feavinp the line* Finish by dressing the edge ex- 
actly to the line with a sharp block plane or rasp plane* 
Butt each succeeding panel tightly against the pre- 
viously installed panel. (Except when installing hard- 
board here yon should leave a slight space at the joints. 
To avoid butting hardboardSt tack a couple of thin nails 
next to the edge of each previously installed panel; pull 
tacks after the following panel is installed.) 

Nails and adhesive 

When you're nailing to studs, furring strips or sheath- 
ing, use either 8d finishing nails or l-in» brads. Nails 
should be used every 6 in. along edges and 12 in, on 
intermediate furring. Generally, it is beat to drive nails 
at a slight angle (toenail) through bevels and grooves. 
Set nailheads and hide them with a matching putty stick. 

Adhesive speeds up the job because it cuts dow'n on 
the number of nails needed. Don’t apply adhesive to the 
vvali until youVe satisfied with the juinel fit; then mark 
the panel edge on the wall ao you will know the limit for 
adhesive application. 

Stpieeze on adhesive liberally and stand the panel in 
position. Drive in five or six nails ahng the top crf^/e. 
Then* to permit adhesive solvent to escape (flash ofFi + 
prop the panel open for six to eight minutes- Remove the 
block, return the panel to the wall and finish installing it 
with nails spaced It in. along edges. 24 in. in the center, 

Cutouts 

The easiest and most accurate method of making a 
cutout is that where a ruler and spirit level is used as 
shown on page fi3. If you haven't used this stunt before, 
try a practice run with scrap. The trick here is to make 
sure that the panel is temporarily tacked In the ejpacf 
poiitwn it will occupy when permanently installed ao 

Pfegsfl tuff} to oaofl' 1 90 



Pick the right molding for the job 




Prefloighed moldings are offered by mosl paneling makers lo 
match panel finishes. To keep dawn cosEs, you can consider 
using pine moldings and slain Ing or painting la match, If you 



choose fhla course, Eemporarily inslall moldings for accurate fit- 
ting, remove moldings and mark Ihe msiallatlan order on irirri. 
Apply finish to trim; when it's dry, reinstall. 
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Model 120 

Solid Black Walnut 
74" X 16V/' * 



Our most popuiar Model 120 features four full turned hood 
coJumos, crowned by a breakfront swan neck with ornamental 
finial. Both the dial face door and fulMength waist door are high- 
lighted by curved arches. The decorator sculptured base has the 
practical convenience of builMn floor levelers. Black Walnut, 
the most highly prized native hardwood, is a perfect complement 
to the Model 120, The rich beauty of its grain and deep brown 
hue assures that your ciock will become a cherished heirloom, 

fnturH irul Details of Mod^l 120 



Emperor is the world largest manufacturer of grandfather clocks. 
This tremendous buying power enables Emperor to purchase large 
stocks of quality lumber for less. High volume sales, combing 
with efficient production methods, mean even more savings to 
you. However, this offer will completely exhaust our supply of 
Black Walnut bought before recent price increases. This is 
sotutely your last chance to buy Black Walnut at this amazingly 
low price! 

Classic Model 120 in solid Mack walnNt 



NEVER AGAIN AT 

Emperor's Model 120 

Do-icMwi^Ca^U^ 

SOUD3/4 
BLACK 
WALNUT 



FACTORY-DIRECT 
SALE PRICE 

As&emble your own 
grandfather clock, 
complete with move- 
ment, for only $214.00. 
Compare with dockm 
retailing up to $800,00. 
SAVE OVER $550.00 



Reg, 

Factory- Direct 
$149.50 

movement extra 




« Alt p^BCea, Including tenanm and * Complete hardware and aisernbly 
morlisM, prefunded end pre-out. initructkint furnletved. 

• BreekfrcHit iwen neck end ftniel, * Each piece may be reordend 
waist and dial doors, dial frame separately, 
and sculptured basefront pro- • No woodworking expertence 
assembled. necessary. 



WORLD s ucnde&t uANiiFACTiiREa 
Of CRANDFAlMtB tL0C« 



OFFER GOOD THROUGH JUNE 30, 1075 




THIS LOW PRICE! 

Emperor Mowmeot klModd 120 

EIGHT'DAY « WEIGHT DRIVEN « WESTMINSTER CHIMES 

Emperor’s lOO M grandfather dock movement is produced in West 
Germany, the proud work of famous docksmiths wfho follow a hundred- 
yeanold tradition of manufacturing the worfd's finest movements. 
When received at our plant, all Emperor movements are thoroughly 
inspected and tested m our quality control room by facto ry-t rained 
docksmiths. This insures lasting accuracy and dependability. 

Embossed overlays surround the solid brass dial. The face has a high, 
permanent polish and serpentine hands. You can select from two dial 
versions. One has the words 'Tempos Fugif ' (Time Flies) inscribed 
in black enamef on a shaped world in the arch above the dial face. The 
other has the classic Moving Moon with a lunar calendar. 

The completely weight driven movement strikes the famous, melodious 
Westminster chimes on four musically-tuned rods: four notes on the 
quarter-hour: eight on the half-hour; twelve on the three-quarter-hour 
and sixteen on the hour. The hour is struck on four additional tuned 
rods. The Emperor movement includes weights, solid brass weight 
shells, brass bob, pendulum and chimes. All plates are solid brass, 
and pinions are hardened steel. Installation and adjustment of the 
movement is simple, following the step-by-step instructions, 

MONEY BACK GUARANTEE 

If for iny reason you are not completely satis- 
fied, return in original shipping carton within 30 
days for prompt refund . , , no questions, no 
excuses. 





lOO-M Movement 
with Tempus Fugit 
Diet fI14.S0 



lOQ-M Movement 
with Moving Moon 
Dial $129,50 



MOVEMENT CARRIES 
A FULL l.YEAR WARRANTY 



USE THIS FORM TO ORDER DIRECT FROM FACTORY 



■ 
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OFFER EXPIRES JUNE 30< 1975 



ORDERS SHIPPED 2 TO 3 WEEKS. SHIPPING CHARGES COLLECT pieas^ Check: 
EMPEROR CLOCK COMPANY, Dept. New Customer □ 

Emperor Industrial Park, FaErhope, Alabama 36532 Previous Customer □ 



QUAKT1TY 


description 


WEIGHT 


REG. PRICE 


SALE 


EXTENSION 




Model 120 K Sotid W‘ Black Walnut 
Do-lt'Yourseff Case Kit without movement 


S3 


$149,50 


$ 99,50 






Model I20-A Solid V* ' Black Walnut completely 
finished clock with Tempos Fugit Dial, 
Westminster Chimes 


95 


$399.50 








Model 120-A Solid Black Walnut completely 

finished clock with Moving Moon Dial. 
Westminster Chimes 


95 


$414.50 








Model lOQ^M movement with Tempus Fugit Disl, 
Westminster Chimes for Model 12Q-K 


33 


$114,50 








Model 100-M movement vifith Moving Moon Dial. 
Westminster Chimes for Model 120-K | 


33 


$129,50 







We accept personal checks; 

ENCLOSED ( ) CHECK ( > MONEY ORDER $ 

CHARGE TO MY ( > MASTER CHARGE ( ) BANKAMERtCARD TOTAL ? 

AJabama residents only 

Card Number Expiration Date sales tax $ 

MASTER CHARGE ICA NO. □ □ □ □ GRAND TOTAL S 
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NAME 



PLEASE SEND FREE COLOR BROCHURE □ 



ADDRESS 
CITY 



STATE 



ZIP 






AA.HK ArMEHICAIlIt 



P'41 £,ti- 



I 



¥ISfT OUR FRCTtWT SHOWtOOMS M0K. -FRt^ t ARi ta S rJE, (UPOOi IMDCSTRyiL PARK, FMRHOPt ALABUU 



Ji 



las 



MAV 1S75 





WATER POWER 



lINClOGS DRAINS 




Se'td 4 di ir>r brarhiHC id 

«AWCH CO , P 0 Dni 4 IDT DepH 'jig 

g.ly. CHhH>rJu|[ 9U|J 



USE ZIP CODES 
WHEN ANSWERING ADS. 




engrave money 

(legally) 



One dollar makes len. Make pfofils up 
1o len times your cosWuil or part tfme 
—right in your own home. 

Engrave much needed nameplates, 
direciories, signs, trophies^ badges in 
plastic, metal and wood on the time- 
lesled New Hermes Engravograph. 

Simple to operate. It's tracer-guided. 

Engraving is a permanent business 
— not a fad — with small investment 
of less than S450; money back guar- 
antee. Trained represeritatives at your 
service, 

Write for free illustrated catalog 10. 



hcrmcs 

cn inw yn ph 

20 CoDpEi- Square. Niw Yofli, N.Y, 10003 



WoNd'Slargfttt engraving machlna manuTacturar. 



HOW TO WOnK WITH PLYWOOD PANELING 

(CoflfT/Hiietf ffom IJJ7^ 



that marks transferred to its face 
are accurate. 

After you mark the panek place it 
on your worktable and punch holes 
with a flniahinff naif at the cutout'« 
four corners. Flop the panel and con- 
nect the holes to mark the cutout on 
the back aide. The easieat way to 
make the cutout La w'ith a aabre aaw. 
Lacking: this tool, you can cut the 
panel face-side up ualng a keyhole 
aaw after boring a atarter hole wnth 
a ^i-in. bit. 

There are other methods of mark- 
ing cutouts^ — transferring chalk or 
grease pencil bh shown on page 
fur example. In my opinion, thi» 
method la inaccurate because the 
transferred mark is always wide. Too 
w ide for accuracy. Which side of the 
line do you cut? Or do you cut down 
the middle? For beat results, stick 
wdth the firat-deacribed method; 
you'll come out ahead. 

Carpentry tricks 

WVirA'Cafjfc. Eaey Ix) set Up, the 
w^orktable shown provides a rigid 
table for ripping, crosscutting or 
for making cutouts in paneling. You 
can make U of a height that's com- 
fortable for you by altering sav7- 
horse-leg lengths; generally, it is 
best to work over a table no higher 
than 26 to 28 in. from the floor. 

Use at least three across the 
sawhorses. When ripping, make cer- 
tain a pair of these supports are be- 
neath that portion of the paneling on 
which the circular saw is riding. The 
cuto/T portion rests on a single 2x3 
so it will fill awiiy as the cut is com- 
pleted and not bind the saw. 

Ciittijig panels. You can use either 
hand or power saws, de|>ending on 
your work preference. With either, 
cutting edgea must be razor sharp 
for you to turn out a craftsmanlike 
job. 

Some use the gimmick of putting 
masking tape along a line to be cut, 
believing this to be the only way to 
avoid splintering a plywood edge. 
But a sharp tool used properly guar- 
antees the same results. 

For hand cutting, use a sharp, 
crosscut saw' with little or no set. Cut 
with the panel face up, and make 
certain you support the cutoff piece 
as each cut nears completion* 

With a power saw. use either a 
plywood-veneer blade t>r hollow- 
ground combination blade (no set on 
either)* Cut paneling this way: 

■ Table saw! Cut with face side up. 

■ Radial arm saw; Cut with panel 
face down. 

■ Portable circular aaw; Cut with 
face down. 



■ Sabre saw: Cut with face side 
down. Use a hne*tooth plywood blade, 
and use the shoe insert if one is pro- 
vided by the aaw' a manufacturer. 

A/ofd^njys. Though it's often tempt- 
ing to rely on moldings to hide a 
multitude of sins — in this case that 
means a sloppy job — every effort 
should be made to cut and install 
paneling accurately so you can use 
the narrowest-possible moldings. 

Prefinished moldings, though con- 
siderably more expensive than con- 
ventional pine moldings, have exact- 
ing contours and finishes that per- 
fectly match the panels they are 
mated to. 

Use a miterbrJK to make all mold- 
ing cuts — both straight and angled. 
All inside joints should be coped 
with a coping .saw— to assure a nnn- 
ui>ening Joint. To do this, first make 
the 45"' cut in the miterbox; next, 
follow the molding profile with a 
coping saw. For the tightest fit, hoki 
your coping saw' at an angle so that 
the cut is made with a slight back cut 
— that ia, the front edge should come 
to a feather edge. 

All outside corners should be mi- 
tered, To prevent them from opening, 
apply white glue and install 4d finieh- 
ing nails through the edges and into 
the mating molding* 

Molding can he applied with ap- 
propriate-aized finishing nails or 
with construction adhesive and (few- 
er) nails. It's a matter of personal 
preference. 

Moldings are available in a great 
number of sizes and shapes; you can 
choose w'hat you need from charts 
or sample boards that your lumber- 
yard dealer will have on display* 

Finishing detmh^ Tt ia not neces- 
sary to set and fill every nail on every 
panel in the room. Professional car- 
penters locate those that must be set 
by shining a harsh light along the 
walls and watching for nailhead re- 
flections from both sitting and stand- 
ing positiona* Nails easily spotted 
can then be punched in with a nailset 
and filled by rubbing with a putty 
stick colored to suit paneling. 

To use filler sticks, rub them brisk- 
ly across the indent to be filled; 
friction more or less melts the sub- 
stance into the hole. You can then rub 
off the excess filler with a dean, 
aoft rag. 

If you cannot match your paneling 
with a single filler stick, mix several 
sticks until you obtain the perfect 
match. 

If desired^ you can complete the 
job by applying a high-quality fur- 
niture polish. One brand that excels 
is Guardsman. * * * 
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POPULAR MECHANICS 





I am printing my in n maga- 

zine* It may coma to tha attention of 
thouBanda cf eyes. But ot all those 
thousands, only a few will have the 
vision to understand. Many may read) 
but of a thouinand onl^ you may have 
the intuition, the scnsjtivitjf, to under- 
stand that what 1 am writing may he 
intended for you — may be the tide that 
shapes your destiny, which, taken at 
the cresL carries you to levels of inde- 
pendence beyond the dreams of avarice. 

lX>n’t misundcTHtand me. There is 
no mysticism in this, lam not s]wak- 
ing of occult things, of innumerable 
laws of nature that will sweep you to 
Buccoas without effort on your pari 
That sort of talk ia And any^ 

one who tries to tell you that you can 
think your way to riches without effort 
is a false friend. I am too much of a 
realist for that. And I hope you are. 

I hope you are the kind of man— if 
you have mad this far — who knows 
that anything worthwhile has to be 
corFied.' 1 hope you have learned that 
there is no reward without effort. If 
you have learned thla, then you may be 
ready to take the next etep in the 
development of your kamaa^you may 
be reader to learn and use the secret 1 
have to Impart. 

I Hetvo Alt Th« Money I N«ed 

In my own lif^ I have pnine beyond thir tteed 
of money. T have il. I hsve gone beyond 
the need ot gAin. I bnve two buriinoaseo that 
pay me an ineams weU above any omounl 
I have neexl for. And, io addition, I have 
the satisfselion — the deep juitiafpctinn— of 
knowing that I hsvfi plil more than throe 
hundred other men in buBine.>uiee of their 
own- Since I have no need far money, the 
^roateet saLislactlon 1 got from life is far- 
ing my secret of peraonal iridependeoc« 
with others — e«ing thorn achieve the same 
heights of hdppinHS that have come into 
my own life. 

Please rtonH miaunderstand this atato- 
ment. I am not a philanthropiat. I believe 
that charily is laomethiDig that no |>roud 
man will accept. 1 have never seen a man 
who waa worth hia salt who woutd accept 
aomething for nothing. I have never met a 
highly sueoeastul man whom the world ra^ 
apocted who did not aacriliH^e sonii^thing to 



I’d like to give this to 
my fellow men... 

while f am still able to helpl 



1 was young oneCt as you may be — 
today I iim older* Nut too old to enjoy 
the fruits of my work* but older in the 
Sense of being wiser. And once 1 was 
poor,, desperately poor. Today almost 
any man can stretch his income to 
make ends meet. Today » there arc few 
who hunger for bread nnd shelter. But 
in my youth 1 knew the pinch of pov> 
crly ; the emptiness of hunger; the cold 
stare of the credit or who would not lake 
excuses for money. Today, all that ia 
past. And behind my city house, nty 



summer home, my Cadillicn, my win- 
ter-long vacations and my sense of 
independence — behind all the wealth of 
cash and deep inner satisfaction that 
1 enjoy — there is one aimpic secret* It 
ia this secret that 1 would like to impart 
to you. If you are satisfied with a hum- 
drum life of service to another master, 
turn this page now — read no more. If 
you are interested in a fuller life, free 
from bosses, free from worries, free 
from feara, read further. This mesoagu 
may he meant for you. 



By Victor B< Ma$on 



gain his position And, mnleBB j-ou nre will- 
il\g to make al Icoiil half lha cHorl, I'm not 
inlon.-aU'd in giving you a ' leg up"' to the 
achievement of your goal, t'renkly, I'm 
going to charge you something for the 
secret I give you. Not a lol — but onOaigK to 
make mfl- believe that you am a little above 
tJi* fellows who merely "wish"' for ayroepa 
and are not willing to sacrifice aquurthiiig 
to get it. 

A Fciicinating and P^gulior 
Biisinesi 

1 have a biuiJnr&sa that is peculiar — one of 
my buaJiwss4.'u$. The unusual ihtng about it 
is that it is needed in every iillle community 
throughout thin country. Rut it in a husi- 
neos tli^t will never be invadHi by the "'big 
fellowH." It has to bo handled on a local 
baHiB. No giant oc-topuit can ever gobble up 
iho whole thing. No big combine U over 
going to destroy it. It ia eflaeniially a "one 
man^' huBineaa that can be 0|>crated with- 
out outside help. It la a buainess that ia 
good Summer and winter. It is e business 
that is growing each year. And, it is a busi- 
ness that can be ptarted on an inveatment 
BO smell that it in within, the reach of any- 
one who has B telavlaion sat. But it boa 
nothing to do with talevisioe. 

Tbis business has another pemliarity. It 
can be ntarted at home in spare lima. Nn 
risk to present jab. No risk to present in- 
come. And no need to let anyone aloe know 
you are "on your own." It can he run an a 
spare time buaine«a for cutra money, Or+ 
a.4 it grown Id lha point where it ia paying 
more than your present oalary, it can be 
expanded into a full time buBuiesa — over- 
night. It can give you a sense of personal 
independence that will free you forever 
from the fear of lay-aB', loos uf job, deprea- 
aions, or econoniic reverses. 

Ar« You Ma-chanically tncllnod? 

While the operation ol thia businasa ia 
partly automatic, it wonT run itsolJ. If you 
are to iLve it as a stepping atone to inde- 
pendenoe, you muet be able to work with 
your handa, uae such tools as hamnter and 
screw driver, and enjoy getting into a pair 
of blue jeans and rolling up your aleeves. 
But two hours a day of manual work will 
keep your "factory" running 24 hours turn- 
ing out a product that ha? s steady and 



ready Bala iq every community* A half 
dollar Spent for raw materiale can bring 
you six dollarfl in coah-^x ttmea a day. 

In this message rm not going to try to 
tell you the entire story, 'l^iure ja not 
enough spnee an this page- And, I am not 
going to ask you to spei^ a penny now to 
toam the flccret. I’ll send you all the in- 
fer matien, Iroe. If you ore interested in 
becoming ^dependent, in becoming your 
own boss, in knowing the sweet fruits- of 
succcaa os 1 know them, send me your 
name, That^a all. Just your name, I won^t 
sak you for a penny. I'll send you all lha 
inf urmstlon about one of the most faecioat- 
ing businoHsoif you can Lmogina. With these 
facta, you wiU make your own uivestlgntion. 
You will check up on conditiana in your 
neighborhood. You will weigh nnd anelyTe 
the whale proposition. Then, and then only, 
if you decide to talie the next stop, I'll 
allow you to invest $16.00. And even then, 
if you decide that your fifteen dollarfl has 
been badly invested Fll return it to you. 
Don't heetitato to send your name. I have no 
salesman. I will merely writn you a long 
letter and send you complete facta ab«it 
the business 1 have found to be so aucccas- 
ful. After that you make the docisioiu. 

Do»s Mappineis Hiditfl on Your 
DoctfionT 

Don^t put this ofl. It may be a coincidence 
that you are rending thcoe words right now. 
Or, U may be a matter that ia cnorB deeply 
connected with your destiny than either of 
us can say* I’here ia only one thing certalu; 
If you have n?ad this far you arc intorosted 
in the kind of independence I enjoy. And Lf 
that la true, then you must take the next 
step. No coupon on thia advertisementu If 
you donT think enough of your future hap- 
piness and proflperity to write your name 
on a postcard and mail it to me, forget the 
whole thing. Hilt if you think there is a 
destiny that shapes man's lives, send your 
name now. What I send you may convince 
you of the truth of ttiia provarb. Arvd what 
I Bend you will not coat a penny, now or at 
any other time. 

VICTOR B. MASON 

1512 Jarvis Ave., Suite M-2-EE 
CHICAGO, IUINOI5 60S26 
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One of the most important 
tools you 11 ever buy. 
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Why? Because MASTER SHOP 
GUIDE lays out everything you 
need to know^ graphically and 
ready-to-use. 

What? All about nails, screws, 
bolts, wall fasteners, drills, abra- 
sives, lumber, plywood, gypsum, 
adhesives, paneling, shop math, 
stair construction, masonry, wood 
finishing, plumbing, pipe fittings, 
electrical work, gutters, concrete, 
remodeUng measurements phis a 
built-in ruler^ protractor, 45" tri- 



angle and compass. Yoi/U use it m 
every job you tackle. 

How? Twelve hang-up» stand up 
boards. 24 surfaces of lamlnated- 
to-last wipe-clean plastic. 56 
charts. The fundamental work- 
shop reference tool. 

Who? Chances are, your shop- 
wise" neighbor already has one. 
Nearly two hundred thousand sets 
have already been purchased by 
Popular Mechanics readers and 
shop enthusiasts. 



When? Ri^ht away/ You can get 
your set in a few days by mailing 
this coupon along with your check 
or money order for $4.49 postpaid. 

PM Majtjfr Shpp Ouidc, De-pL E.&, 

Box 1014. 

York. N.Y, IDO 19 

Fleue lend mr irlt ili PcpuLar 

MASTER (jUIDE. I I'licliciH I4.4Q 

Mike rhefkt Ic Popular Mwhifi.i'fi 
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How to repair 
ceramic-tile walls 




Using your lltl or a rubber mallei, lap 
all over to locate and remove loose Hies. 
Tap gently to avoid cradffng the litas. 




Apply c*rantk-11l* adhesive wllh a putty 
Knife after making certain thal Ibe wall 
surface la ihoroughiy dry ar^d sound. 




Wipe entire enee with a allghlly dampened 
aponge. Donl over-wet sponge or the 
grout will be washed out of ihe iointa. 




Completely renwve old edheilve by scrap- 
ing with putty knife i It necessary^ use 
compatible solvent to soften masllc. 




3|>read adhesive with a serrated trowel 
and carefully press tiles In piece. Au- 
thor also put some adhesive on tile backs. 




Permit grout to dry for the time period 
recommended by maker. Then remove 
whire film by polishing with a dry towel. 




Remove large chunki of grout from tile 
edges by hand, then grind off any remain- 
der with a coarse grinding wheel- 




Preai acryflc grout into the |olnta with 
your fInger&H Fill aPl cracks eo grout Is 
flush with Ihe face of the wall. 



I rHKe ti^es on n bathroom tuh wall 
iinite exjjensive-tu-rct>tiir water 
dumHi^e to | faster board behind tileH 
aiui to a ceilinir b«U>w. Thoujfh time- 
coneumiiiK, tile repHirs are Inexpen- 
sive und very much within n do-it^ 
your^elfer'i! skills. Remove the loose 
tiles, clejinint? the vvaM surface and 
prei>tiring it for re-upplicutioii of the 
orisrina] tiles. 

GroutinK» a once-botheraome chore, 
is now greatly AimpLi5ed; New acrylic 
latex grouts are easy to handle, but 
make certain you read the maker's 
iiiatructions before usinir^ After ap- 
plyfmr irrout ^et it dry thorouirhiy 
(overnight before wiping tile with a 
dry turkiah towel. To polish tile, use 
a quality cleaner auch aa Glass 
Wax. — Victor W. Kffiuira 
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CW YOUR 6ICEP? 



UNDER YOUR ARM? 



ON THE WALL? 



LOST IN FLIGHT? 



Wlm didyourbst can of 
aerosol deodorant go? 

Propellont makes up a brge part of 
oerosol deodorants. Mennen Speed Stick* 
is a solid deodorant that applies eveniy, 
exactly where you want it. So it losts o 
iot longer. 

GcA(df your can. 

Get on the stick. 



GRAND OPENING FOR AN OLD CANAL (Corit,ftutrs !fom 70 i 



nuch widely pubticixeil uperatioTii< 
the rui^iriK of the ^innt Normandh^ 
which burned nt h New York pier 
(lunnK World VVnr Ih 

The Suez waA belni? cleared 
«f exploaivett when the first con- 
tint^ent of Murphy Pacific fmlvora 
arrived an May 27, 1074, The opera- 
tion was h called by Capt. -Joseijh F. 
Madeu Jr.» who ha<i come from the 
Navy. A huaky k ray-haired man* he 
had commanded a harbor clearance 
unit in Vietnam before retiriPK in 
1070. John KjeHmiin> his assistant, 
also was an cx-Navy man with Viet- 
nam Malvaire experience. 

Capt, Maiiea headed a work force 
of ^15 men at ita ^>eak : divers, rl(f- 
frera, explosives technicians and cith- 
er special irtta needed in aulvutce work, 
The treneral approach was to work 
several wrecks at the same time, 
movini? men as needed. At the start, 
work w'as concentrated in the north- 
ern end of the canal. 

The main liftlnn^ units used were 
two self-propelled cranefit each with 
a lifting capacity of 550 tons, and 
two Yard Heavy Lift Craft (YHLC) , 
lining two YHLCa together^ a max- 
imum lift of 4000 tone can be made. 

Typically, the two YHLCb are an- 
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chored on either side of a sunken 
ship or part of a ship. Bets of cables 
— aa many as 17 pairs are available — 
are strung under the wreck. In some 
situations, the cables are *'sawed" 
into iMiaition under the keel of a ship, 
This is done by winching the cables 
back and forth until they work their 
way akmg the hull to the correct 
lamition. If this techiiiijue is not 
feasible, tiivera use high-pressure 
water hoses to cut trenches under 
the hull Messenger cablea, attached 
to the main cables, are then pulled 
through the trenchea. 

Onte the cables are firmly fastened 
beneath the bottom of a wrecke<t 
shill, the YHLCa take on ballast, low- 
ering their hulls until the tops of 
their decks are within a few inches 
of the water level. With the cables 
taut, the ballast la pumped out caus- 
ing the YHLCs to rise in the water, 
lifting the wreck iM>me six feet. Now 
the wreck can be moved under water, 
I>erhapfi to a shallower site, where 
the procedure can be repeated and 
another six-foot lift accomplished. 

In the Suez, many wrecks were cut 
into sections — with explosives and 
arc-oxygen cutting torches— and the 
sections lifted one at a time. Ulti- 



mately, the sections were dumped at 
designated areas along the canal 

Only two of the 10 vessels haci not 
been aiink by means of explosives — 
the tug Barrel! and a 2000-ton dredge 
named IS September. The dredge, 
sunk by opening its aeacocks, w^as re- 
floated and delivered to the Suez 
Cana! Authority, in charge of canal 
Operations. 

The final wreck was cleared on 
Dec, l^i, 1974. Jt was a routine job, 
according to Capt, Madeo. But w^hat 
may be routine to salvage men would 
resemble a real can of worms to the 
average landlubber.. 

Salvaging a big concrete caisson, 
for example, was no picnic, "We were 
doing some preiiminary work on the 
caisfKin/* Capt. Madeo recalls, "'and 
we hud divers in the water when 
two antipersonnel 'bomb lets' deto- 
nated, Fortunatfllyt the divers were 
cm the opposite side of the caisson 
and were iiut using Scuba, They were 
in hardhat gear — and didoT feel Hny- 
thing more than a slight Jar, 

*“ Those divers really deserve a com- 
mendation, They never blinked an 
eye, but went right down again. Be- 
fore We Were through, we'd taken 
1*1 hombicts out of there," 

Another tricky one was the tug 
Hiirteh, She had been loaded down 
with explosives and taken out to a 
“sink site,'" 

"She simply sunk before they 
wuld blow her Up*" says Capt. Mudeo. 
“When We got to work cm her, Hbe 
was still loaded with explosives, We 
walked a little gingerly around that 
one,'* 

Explosives weren't the only prob- 
lem. The men were worked 12 boure 
a day, 7 days a week, with 2 days a 
month off for "R & R/' Some of the 
guys would make a beeline for Cairn, 
only dii^cover that women are kept 
on a pretty short leash in Moslem 
societies. More than one salvor re- 
turned Ui the canal complaining* 
"There just ain't any broads.*’ 

Step one, the cleanup of the canal* 
is pretty well completed now, Step 
two will be the restoring of the canal 
to its isel level of operations. That 
will entail the dredging of three feet 
of silt from the bottom and remov- 
ing mountains of dry sand from the 
banks of the canal, The sand was 
UBed to make fortifications during 
the 1967 and 1973 Arnb-Israeli wars. 

As this U written, Egypt doesn't 
seem in any hurry to get the canal 
into operation again. First, aay the 
Egyptians, Israel has to pull back 
her troops in the Sinai. And since 
the Middle Eaat continues to be as 
explosive as ever* one must wonder 
whether the future development of 
the Suez Canal will go according to 
present schedule, * * * 



POPULAR MECHANICS 




THE SUPERTAE^KER 

I'i'om g/ j pc; 71 } 

the CorioUe force, named In honor 
of a nineteenth-cenlury French 
melhematician who lirat daecrih^ed 
it aocuralaty. M causee a clockwise 
drift fn the northern hemispheraii 
while south of the aduator e moving 
object ia pulled to the left of its 
couraa. CorloMe force haa been im- 
portant so far in considering winds 
end currenta: it exerts such consider- 
able influence upon a mast such as 
the North Atlantic that It causes a 
slope in the Surface of the oceans 
which In mid-Atlantic is as much as 
forty-eight Inches above the level of 
American coastal walars. Us effects 
upon supertankers have not /et been 
adequately defined^ but they have 
been sufficiently established to show 
thal they may have to become a part 
of practical seamanship in future^ 
especially In dangerous waters; tf a 
particle of sufficient mass moves 
easlwardr increased centrifugal reac- 
tion causae It to move toward the 
equator; if i| moves westward^ lower 
centrifugal force moves it toward 
the pole. 

Conning these ships means a re- 
vised set of judgments and reflexes 
for what such a long, wide vessel 
can or cannot do in harbor or in an 
emergency such as a collision situa- 
tion. The whole experience is so 
completely different and dangerous 
that Ihe Esso Oil Company trains its 
masters aboard miniature exact-scale 
models of VLCCs on an elght-acra 
lake near Grenoble, France, whose 
facilities Include scale models of 
piers, sea berths, loading buoys, and 
typical narrow channels; and at Delff, 
HoMand, tanker crews can be trained 
in a simulator similar io those used 
for flight crews and offering the fac- 
simile bridge of a 250,000-100 tanker. 
It l9 the only one of its kind and 
it gives men the exact experience of 
taking these ships into port and 
docking and undocking them in all 
sorts of weather, as well as fn vari- 
ous situations that might arise in the 
open sea. It is a comparatively lucky 
few who ere sent to Grenoble or 
Delft to train — usually the masters 
for the big oil companies. Most VLCC 
masters have to learn on the job, 
which can be a terrible ordeal of 
caution and doubt. 

Guiding and steering a ship from 
a bridge sel nearly a quarler of a 
mile from the bows is frightening 
enough to a man unaccustomedi to 
it, bul he also is one hundred feel 
above the water and has to walk one 
hundred and fifty feet from port to 
starboard to see what is happening 
on the ether side; even on the 
Queens the bridge was reasonably 



close to the hows, and anyway mov- 
ing one of those ships in or out of 
dock was normally a huge joint effort 
of ship and shore and fleets of lugs. 

Even on Ihe open water supertank- 
ers need plenty of sea room. They 
cannot respond to spltl-second lim- 
ing. It takes at least three miles and 
twenty-one to twenty-two mi routes to 
stop a 250,000 tenner doing sixteen 
knots: overlong hulls create ditlerent 
forces of momentum, giving the ef- 
fect of a lower resistance to the 
water, despite the awkward blunted 
shape, and sheer weight seems to 
augment this and to keep them roll- 
ing on and on and on. The Ship 
Division of Britain's National Physical 
Laboratory found that a lGf),ooo too- 
ner may lose only one knot per min- 
ute while attempting to stop. At very 
low speeds such as those advisable 
in fog mammoth ships may be unable 
to maneuver at all. Between tour and 
five knots e 30,000 tenner easily 
loses Its steerage way and starts 
sheering off its course, unless helm 
and engines are skillfully used. Under 
these circumstances, trying to stop 
or maneuver a VLCC on the open 
sea is tricky enough when attempt- 
ing to avoid collision or to retrieve 
a man who has gone overboard, 
these being the most common of 



emergency maneuvering situations, 
but in confined and crowded and 
Shallow waters it is Infinitely more 
so, and sometimes impossible. 

it it if 

In many areas supertankers sail 
with a clearance of as little as two 
to three feet. The danger of striking 
even the most modest obslnjction 
on the bottom is increased by the 
fact that supertankers tend to squat 
by the bows, and In ships over 200,- 
000 tons this can be by as much 
as three to four feet; rhis squat is 
worsened by quite ordinary wave 
effects, tidal surges, and currents. 
The Ship Division of Britain’s Ma- 
hon a I Physical Laboratory has also 
found that these ships are affected 
by shallows even when they have 
what appears to be more than suf- 
ficient water under their keels. Their 
maneuverability is sharply diminished 
□nee the water under their keel be- 
comes the equivalent of forty feet 
of their draft. When, say, a ship of 
Hfiy-foot draft still has twenty feet of 
water under her keel her turning cir- 
cle is doubled; that is, when her 
helm is put over the turn is only 
half as tight as it would be in deeper 
water. The danger of this is that the 
ship's compass itself indicates that 
fpjeais ivm io pjge 
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Learn at home 
and at famous 
Ybrk Institute... 



when you take NRI^ Home Study 
Course in Air Conditbning, 
Refrigeration & Heating. 






Whafs the best way to break into 
the booming field of air condition- 
ing? Hold onto your present }ob 
and enroll in NRrs home training 
program — a comprehensive career 
course designed with the technical 
assistance of the York Division of 
the Borg*Wamer Corporation. 

You learn at your own speed, in 
your spare time, on such advanced 
training devices as the NRI Circuit 
Demonstrator; NRI Control Simu* 
lator; tubing and joint-making 
demonstrators; and a window air 



All tuillon and Inilfucilan (natarlal lar iha ana 
wi»k (rf rffldinl Erilnlng at York (ntiJiuta trt In- 
Ciudad al Ad lAtra cAinia aa pari aF yipur cwna, 

* — 

I NKI iASCHOOIS 

• IfRBl Mc&OwWHlCw*tWffltcAlCt»C^ 

I ^1 l3 YAscCfH4Ti Avartm. 

I I ■ fill Ru»h mi IlH HRI Oalaleg chachad 



conditioner working unit for trou- 
bleshooting experiments. 

Graduates of the NRI Master 
Course can then take optional resi- 
dent training at the world*famous 
York Institute. Here you will re- 
ceive practical experience equal to 
months of on-the-job work. 

SEND FOR A FREE CATA- 
LOG. Get full details on this 
unique career opportunity. Find 
out why more than a million stu- 
dents have come to NRI for 
training. 



1 
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the ship is turning normally when in 
fact she is making a far bigger circle 
than her master might suppose. When 
water under a VLCC is down to three 
feet, the ship is Virtually unsteerable, 
the Ship Division of the National 
Physical Laboratory has found- 
Touching bottom on the sandy Straits 
of Dover is not quite as dangerous 
as doing so In the Malacca Straits^ 
where the seabed is granite. On one 
occasion two Japanese VLCCs with- 
in the space of one week holed them- 
selves ineitpllcably on the floor of 
the Straits, when they had supposed 
that they had sufficient water. 

* * * 

In 1967 II cost three dollars and 
twenly-nine cents per ton of oil In 
an at), 000 tonner to make the round 
trip from Rotterdam to Kuwait at the 
head of the Persian Gulf and back, 
going through the Suez Canal both 
ways. A 200,000 Icnner could carry 
the same oil between (he samei 
; points but via the Cape for less than 
two dollars and forty cents a ton, 
making the longer route considerably 
cheaper than the traditional shorter 
, onOf and putting question to (he fu- 
ture of the Suez Canal even it It did 
reopen. 

★ It ^ 

The older tankers get. and for a 
VLCC five years means it is getting 
00 ^ the greater the wariness about 
[ them, At five years they are at the 
halfway point of their write-ofi lives. 
The first generation of very big ships, 
the early 200,000 and 260,000 ten- 
ners. already is either at that stag a 
' or about to roach It. These ships are 
now traveling up the North American 
I east coast to the Canadian terminals 
that already serve Ihem In thsso wat' 
I ers, and they are the ones that w,|| 
' dominate the American terminals, il 
and when they come. But why pic)^ 
on one generation? Five years is not 
a long lime, except to a dog or a 
cat, whose span at that is half again 
as tong as the caJeuiated one tor a 
VLCC and any ship commissioned 
this year will be showing its age be^ 
fore the end of the decade- 

Holding such a ship together be- 
yond the five-your point may be orrer' 
I ous and difficult, but doing so afiei 
ten years will be nightmarish. Tha' 
is when they will start changing 
hartds. Inevitably they will pass or 
to some flag of convenience owner 
who would not be buying them if hi£ 
standards were precise; that ther« 
will be eager buyers there can be nt 
. doubt about, unless some radical mo- 
mentum affects International cooper- 
ation at sea and stringent new rogu- 
lations make the operation of such 
vessels impracticable. Such e pros 
pect is not credible. So we shoulc 
prepare ourselves. * * ^ 
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BUILD THIS 762-MM LENS FOR $55 fCoffrrncvacr trom pane fl7} 



minimum distance from the center 
of the lens element to the camera's 
focal plane with the bellows col- 
lapsed should equal the lens':^ focal 
length of 762-mn!! (iiO incnes>* It's 
best to cut the pipe a little long, 
and trim it later. 

The seven internal baffles are t’tvo- 
inen-dia meter aandwiches of heavy, 
nojicorrugated cardboard [.for rigi- 
dity > and alumintim foil [for 
cisiun). Cut a I'idncn hole, cclI- 
tered within each cardboard disc* mid 
a precisely centered 1 3/lG4ncn tioie 
in each foil piece. Nearly perfect 
circles can be cut by chucking a rod- 
shaped knife blade [such aa X-Acto 
No. OHi in place of the pencil lead 
in a drawing compass, or taping a 
Hat knife blade to the cempaas teg. 
First cut the discs’ outer diameters, 
then the inner boles. Glue each alu- 
minum disc to its cardboard backing 
with a pray photo-mounting cement. 
Spray discs flat black, making sure 
all aluminum edges are painted; 
spray the pipe's interior, too^ and 
let it dry* 

To insert and ijosition the bailies, 
cut a l^s-inch disc of wood and nail 
it to a 3-foot dowel* Mark tne dowel 
at each of the following distances 
from the far surface of tne woiid 
disc to help you ixjsitioji toe baaiea 
correctly; 

BaflUe Distance From 

No, Camera tnd of Pipe 

1 

2 Iti'W' 

3 12^ V 

4 lO's" 

5 3" 

t; 6^4" 

7 

Push each baffle inbt position with 
the disc and dowel ; they should be 
a tight enough fit to atay put witn- 
out gluing. Now line the inside of tne 
pipe between baffle number 7 and 
the camera end with b!ack velvet. 
Fasten a T-mount adapter for your 
camera to this end of the pipe ivith 
epoxy or hot glue. Center the adapter 
carefully and make sure the joint is 
light-tight, painting it. If necessary, 
once the glue dries. 

NoW" insert the lens element, by 
hand, about V4 inch (half the lens's 
thickness! into the other end of the 
pi|ie ; it shuuld fit tightly* Temt>u- 
rarily attach the bellows and camera 
to the lens and fricua on a distant 
object. If the lens won't focus at 
infinity, you'll have to remove the 
lens element by wrapping a camera 
strap around the protruding [lortion 
of its edge to pull it out. Then cut a 
bit off the lens end of the pipe, first 
stufling a rag into the pipe end tn 



keep sawdust out. You can cut off a 
bit at a time, by trial and error i if 
you cut off too much, the tens wdll 
focus past infinity? ; or you can cal- 
culate the required cut from the clos- 
est subject distance you can focus 
to, using the folbivjng formula: For 
a subject distance of d inches, the 
amount to cut fin inches! is: 



3fld 

tl-30 



-30 



Trim only the tens dement end of 
the pipe, making sure to keep the 
end square. 

The trifiod mount shown is option- 
al — ^bean-baga, one at each eri[l of lioe 
lens, seem to w'cirk as well or better. 
But if a tripod mount is more con- 
venient, construct the V-block as 
shown, juat deep enough so that its 
bottom will be even wdth the bottom 
of your bellows, as shown. Align V- 
block and lens so the bottoms of the 
blriok and bellows are parallel vvhen 
the bellows is mounted, anti attach 
it to the pipe with hot glue or epoxv. 
Attach the V-block to the bellows- 
aupiKjrf board with wing bolts, so 
j'ou can remove the board to mount 
or dismount the bellows rif you have 
a Canon mount, this won’t be neces- 
sary) . 

Insert a ’4-20 Teenut as close aa 
possible to the center of gravity, 
with lens nnd camera mounted, to 
take the tripod screw. 

The aluminum brace shown is op- 
tional* but recommended for e.x;K>fl- 
ures kmger than 1/30 second. The 
block that fits the tripod is drilleiJ 
or split to fit around the tripod -o- 
lumn, with another bfdt hole coaxial 
with the tripod tilt-head's pivot; if 
the tw'o aren't coaxial, the tripod 
won’t tilt with the brace uttiiched. 
One end of the aluminum strap is 
bfdted to this hole in the support 
block, while the other is fastened to 
the lens as indicated on the diagram. 
The first nut holds the bolt to the 
]ena barrel : the second hokls the 
brace. 

If the tripod design permits, it 
might be simpler to drill and t.;Lp a 
hole in the tilt-head pivot itself and 
attach the brace to the tr3|K>d with 
a wing bolt, instead of making up 
the block shown. 

A straight pipe connector can be 
slipped nnto the lens element end t>f 
the pipe for a sunshade. Its interior 
should be painted flat black or cov- 
ered with black velvet, 

On some types of plastic pipe, the 
exterior can be cleaned with a little 
acetone on a rag* Hut other types 
of plastic gum up when acetone is 
used, so be sure to teat first on a 
piece of scrap. * * * 
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’'pci bdliy.'" Sens ir» your mune and 
Bddre** for my SS-pefle hook — FREE. 
^ CHARLES AfLAS. *3 Wee! £3rd SI-. 
^JR. New York. M.Y. 10010 Depl. E| 




BUY GOV'T SURPLUS SAVE TO 85% 



FWiHiH SriKUl 




ite m id ^ 

«'<'>:]> ' r ^ I ■riTI 

iTh I 



iwfl ii.m wmi'vnT 
U lUHl 

Ml^'n ^ 

|13.« 

+ I mw ■iiih 11^ ‘ 



1 —^ ¥«■)! |Ap*^ 
mmi 7 i;-IimT] hAAini 




Amazinfi SOLAR LITE! 

Light a clgflr«ne orl'rro uvlng ihe 
aun's energy. Klerks even ae mo 
Wlndleil diyi. Porleel io* *11 

outdoors men l,4Ad4 of dur^ 
able Chrame Steel, will leet 
a iHelliM. Only ppdr, 

E lor SS.£0, Send CMcka Dr 
Money OrdeiB only tn: 

G.A. TOTH, P.0.121 
Pontiac, Michigan 4B053 








Sexid (or FREE 

wrh^'% ^v<.in)nifL^, inc 
Dept. PUE 

1*1 1 P>t-|W(n[ Vjflef Rfl , 

5*Ml»10rfW.t>r^on97afl4 lK3li 36f' 




Ready your 
airconditioner 
for summer 

Chrysler A«<iemo phmo 



T he mainteimii.ee youe mom air- 
eontlitioner re^quiretr niinimiiL 
— but ImiKirtant, if your winilow unit 
\n to jrive you the yearrr uf nervice 
built into it. Hete'sr a basic check- 
list to follovr for preseason main- 
tenance : 

□ Careftiily remove the unit from 
the window. Mnat units are ei|ui|iped 
with a mount iiif^-type caiie; it re- 
mains in poaition and the w^orkEiijj 
parts slide out with the frame. Kn- 
amine the condenser and eyaT>orator 
coila and atrai^hten any bent hns, 

□ Remove the foam rubber or plastic 
filter found in front of the evapora- 
tor ( room-aide coila) , wash it in dear 
water and hai^ir it to dry. Do this 
at reifular intervals during the cool- 
ing aeason — usually every six weeks: 
more often in dusty areas. 

□ Blow out thp c<iitdenMer. Use a 
compressor or lake the jilrcoiiditioiie]’ 
to your gaa station if necessary: 80 
lbs. pressure is suggested, hut use 
caution. Miauaing an air hose can do 
damage to delicate fins, 

□ Give the evaporator the same 
treatment. Don't 1 m; misled into 
thinking that a household vacuum 
cleaner will do the job. It won't. 
Blowing with that will only remove 
sui'face dust. Notta .Some aei vicemen 
recommend that contiensei' and evap- 
orator be cleaned with a <letergent 
spray such as is found in coin-oner- 
ated carw'ashe^^ This should be ilone 
only as a last resort, and only in 
eKtremc cases, such as a grease- 
laden kitchen unit or one that has 
been neglected. When a detergent 

19& 



spray i« used, great care must be 
taken to keep electrical comr>onents 
covered. 

□ Make sure that the line betw^een 
the pan under the evaporator and the 
pan under the condenser is not plug- 
ged. If^a the exit for the moisture 
that's removed from room air. If air 
will not pass through it, I'eara it out 
or, better, replace it. Borne units have 
a one-piece pan insteail of two pans 
connected by * tube. 

□ Eyeball the wiring; check and re- 
place any with frayed or rotted in- 
sulation, 

□ Inspect the condenser and evapo^ 
rator fan.s, making certain that they 
are secure on their shafts. 

□ Put a few drops of light oil on 
any fan-motor oil holes. 

□ Carefully replace the unit and 
check tightness of its mounting, 

Caitiion. Every year, appliance re- 
pair shops are besieged with alrcoii- 
clitioiiers that are out of service be- 
cause they frosted up and somebody 
got the bright idea of poking them 
with an icepick or acrew-driver. If 
your airconditioner frosts when you 
start it, turn it off. It's iwsaible that 
the room waa already too cold or the 
outdoor temperature too lovv (espe- 
cially during a preseason check). 

Frosting can alao be caused by a 
thermnstat that's defective or just 
set too high, a defective fan motor* 
restricted airflow^ over the evaporator 
or a refrigerant leak or undercharge 
I too little Freon in the system)* 
Some of these conditions can require 
a serviceman.— if ie^ard 3f, Cwmirt, 
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COUNTERFEIT GUNS 

Authentic machined metql repllcoi of 
tumoui firearmt dli>qt»*nbl« llh* 
orlglnati, 

1‘rKjjIulk 
nltlp^ki 

rmi-i|«]h ItJiuk. 

■[^■#■1. W-rluh. 
iNukiHiiliJt'llikv 
r^Hl y.uiM ’ - 
llh liunU 

lliililic'dl iMrit kH*f 

-I'ANNUrr Ik ItrrJ. lilrunl 

fit iMvitfiiLniK tkh. r*. 

fmim. MtFlI tfir It't* luhir E-nnil 
timiiituiFf' Jif W Nnulflii ipF r H. .1-' 

filBHiiii lilH^liiFli'Hl Id fii-Kltm 



^ REPLICA HCOELS Inc. 

I Qrpt. m-i. tia rntldiR tl., Akiin4rU, Vlrikii 31S1I t 
I Sfrnd #.300. R4ilili ptf Ritdil. I 

I Ertcroied f 



Admess. 


CITY 


STfTF 


_ JIP 


□ PLEASE 


SEND FREE FUEL 


COLOR CATALCK 




Mqke Rubber Stamps for BIG PAY 



M*fld TBflt™ wrtfif\tfl bni tHxini 
i , ±tHrn tlin* *t t|amr Mik- 
ITjC IfiBfabpBrttUBDf r4r«n»,f v 
tArii* LqdLvIdUila. HqnftrWli 
KUSftwdi of 

^wlMra. lajhtin riMFtnvn «tm- 
munitr. Turn «ii; r«r 

npjnpf, uUrrtlw, !rbgti««i|.., priWa, aIe,. 
i iTiitrUtfi akh tpJMp-tpH ntublnc. Wt 
lurBlik ninufnf «iid IM> PIMIkr* Hi 
Imb thu 4ipni| nl##. Witfc* fipr Eim 
rft ■>!!■■■■ wiii MU- 

Rfpbwr Stunp Hk.j. Ijll Jimi,i Mpt. i .a-ci, PUch« MM34 




SHQPWEAR DEPL 

The right apron 
for every job. 

Hard-to-get pro quality 
at PM's economical price 



SHOP 

100% Sur* 
liuQtarv 
<1 u $ I r I a 1 
welgihl col- 
tan dsnim. 
29" long fw 
g e n fl r fl 3 
a nop uae. 
Divided rule 
ptKkei. Full 
prated Ian . 
S2.9S ppd 



Seme maleri' 
al. 31" length 
with, three full 
depth nail 
pockets. CoTi- 
glrpcllon ojtd 
earpenlr^. 

Easy maneu- 
vering In this 
s(ylist) apron. 

S2.0S ppdr 

NAIL 

You won't find 






many at these 
around, threat 
for '‘thifJs-off" 
heavy Jobs like 
roaflng on a hoi 
day. 3 nail 
pockets. S2.95 

ppd. 



■pm shcpwear dept, ■ 

■ Bax 101 4, New York, N.Y. 1001 9 i 

■ Please send me the epron(sf I have dieched. I 

gCn dosed Is chack ar money order, payeble | 
_ta “Popular Mediartlcs" lor poet- ■ 

■paid. ■ 



□ SHOP O CARPENTER □ NAIL 



hJjini* 
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Addrokfl 
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HANG YOUR PICTURES TO STAY 

ifCodjmr&J from page JQ7i 

can be attached to the wall ff»r h»n>t- 
inp lijrhtwei^fht picturEH. They are 
e»|>ecuirl]y usieful for metal partitiana 
or wallA where nails are prohibited. 




Apply masking tape to plaster wall where 
you'll nail hook to help prevertl chipping. 



To hatiK heavy pictures on hollow 
wallSf use screw anchors or togi^le 
i>oSt». Anchors of various shniies amE 
lenicthfl are made of plastic, nylon 
or metali. Moat reciuirc a pred rilled 
hole; some have n [wdnt on one end 
and can be driven into a wall with 
a hammer. Turning a aciew causes 
the anchor to expand and hold firmly. 

Topri?le bolts have winj^a that fold 
to pass thmui^h a hole in the wall, 
then spread opt. Then, when a bolt is 
turned the winjra bold it tightly 
againat the inside of the wait, 

Securing a hanger in cement, cin- 
der block or brick is not aa hard aa 
it snuntis. Masonry nailB can be 
driven intt} freshly jHiured cement, 
but after a few years the cement be- 
comes harder anti so does the nailing. 
A apecia] hanger with needlelike pina 
that you can drive into cement or 
cinder bhick will hold w-ell for small 
pictures. Screw or ejtpanHion anchora 
work for heavier jobs, but a jire- 
drilled hole is needed. To drill it, ii.se 
a hammer and star drill or a carbide- 
tip bit in a variable-speed electric 
drill at alow speed. 

You needn't be an interior decor-^ 
ator to decide ivhere to hang a pic- 
ture, Most pictures nhoulcl be hung 
at eye level so it is important to con- 
sider w^hether a person will l>e sitting 
or standing while looking at them. 
Do not hang pictures with small de- 
tail w^here close viewing ia diiticultt 
such aa over a couch. A busy back- 
ground like a patterne<l or flowery 
Wallpaper can he distract ing for most 
pictures except iiossibly large ones 
with dark, bold colors. 

Contrasting colors of picture and 
wail make a picture apj^esr larger; 
similar shades make it seem smaller. 
Don't hang pictures over heating 
ducts or In drafts of du.st-carrying 
air. And avoid direct sunUght and 
fluorescent light to prevent fading 
of artwork and framing mater La Is. — 
John W. Spencer. 
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CiassMansShip 

from^n^^fite ^nterp/i$es 

' -fl-ll ,1-U j 



POOL & SHADE CABANAS 



So much tun to build and such com- 
fort When ll's linished. Our pool and 
shade cabanas are 13' in dlameloj' and 
I about 7' high. There is enough room 
for 3-4 persons with chairs or lounges. 
The alatlfld or solid panel options pro- 
vides for personal taste. These plans 
are easy lo read with special notes for 
deialf. Plans are $4.00 for either slatted 
Or solid panels or $5.00 for both. Send 
remittance with name and address to: 

LoCqsa Cabaq<r Mfr$, 

3331 E, sawen Dr. PhgenJx. u. B»3l 



INTRODUCTION TO 
REFRIGERATION 

r 1 «h^^cjll iHMUQ study courte 
funaimintqf grliKl^ 
pal» »nd preetkjl «ppfi»tioni: 
of eotnfslk Mi n^mniericJfl 
rrf nierjitior . TH4 course In- 
clixiti loitruction wlllv 1G 
Dsrtonally frsdsd cerrespon- 
denes lessMit. Tkc cost. In- 
ciLidins r»xl book. Is J?u.27. 
wt H4vt onertd cmifsh since 
ifl^l ind Dsmc many to choose 
Irani. 



UNIVIRStlY OF WISCDNSIN-EXTENSIDN 

Deparinients ol {tiimfl^ring, Maltiffmatkt £ 
Applied Sciences 

413 U(i% LSkt tt. BiBIim, Nit. »T0I 

rilsle i|<td ■! CHplitt Aftiin H jeer 
RfftNtliriBI EDsrii 

NAME,, -- 

STREET _ _ 



tUTY_ 



.STATE, 



DRAINS pDDli, uIIstsk laupdry tubs 
IFiniCAT'ES - CIRCULATES - l?Rm 



Hmvji dut|i bell kHring pump. All mslti, rust- 
«[h 1 Tvpe Jte. slslnleti shall, llie HP w 
urior - 1 HP 1.440 GPti «0' hich or ivWe 
fpM velJ, 4PS mil.. IH" in: 
]" eul. Sin nr direct drive, Ill-tS 
f wfiiv't full er cloi. Sennit bur- 
4,-VW) ^Hr I' Inj 34' DJt 
wllft order, Moner kioh. Sueranlet. 



UBAWCO, Bh 40. 



Sell# Mead, h J, OI&Ol 



APPLIANCE REPAIR BOOKS 



UhiniB ^ I«i>)-lg-vpd4r|i1|pe «ip»r|t viiin 4 II. 11 , 

1,i.liO'ii 1 ihiDrimi AccleiMD far ^irn,iclepi 1 [MelMtiert- 
ni m4b i« irirfnn* 4 nr ceMmontit p|irie«p|iai4t. 

HCuu^i curjniii r^rjii ePfiPi tiijm iriKii (H>n- 

Hfal4nCn. Hilwr nt.ihfrt. pl^f fa«B |« ti1 « 
>^4]fa uirfiD ■i'll inilPumnli ind Rkapt Onlr |I.U !• H *4 
eisfai 
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Sharpen Saws 

and other tools in Profitable 

Ul lUUI Vfflll ^ 

Be Pour Own i^oss// 






manuf^actuhihg company 

51fr5 B4>ildin9 
Minn«n.pnlk«, SSAld 



Yes' Rush irtlortnitmJrt tome. I upd^fsland Ihete's m obligatran. 



I ntm« 

I Address 

L 






We Help You Get Started 

lift Polcy show you how to mnko monoy in th4? 

Ill II I Li- 013 L| km tlnLlar saw nnd toot iiiftiisLry. 

Y^uii q ok' k] y k'Urn how to KliariH^o Ltn’iUi valu- 
fthlt' toolfljinrl ninny olhnm. Kii’L>-llii-nl Tirol! tAf 
Wch ftfeiHhW you how to sot no a tnipJiioss anil 
tiocqi U runFiiiiie jrvnofi'Uihly, Part linio or I'llU 
LiniiO. No B]>L'ci:iL nkiLls norilod. 

Minimum Investment Needed 

own liiii(ilH-K3T wiHi little moiiyy. l''’oli-> 
ran oarn oslrn on^ih itiiiFP"^ 
on LddiJiy for full 



One of the most important tools you 11 ever buy 

MASTER SHOP GUIDE lays out the basics of home electrical workn All about 
cables^ conduits^ $p1ices> switches, wattage and wire sifes. 

Being & MtiMfrr SKop Guide, it doesn't stop there. It presents the basic facts and 
figures for almost sit workshop jobs. All about nails, screws, bolts, wall fasteners, 
drills, abrasives, lumber, plywood, gypsum, adhesives, paneling, shop math, stair 
construction, masonry, wood finishing, plumbing, pipe fittings, tiling, gutters, 
concrete, remodeling measurements pfris a built-in ruler, protractor, 

45 triangle and compass. Vau'11 use this fundamental workshop reference 
tool on almost every job you tackle, 

12 hang-upn stand-up boards. 24 famine ted-to^last surfaces on wipe-clean plastic. 
56 charts. Scores of illustrations. Get your set now! 




PM MASTER SHOP GUIDE, Dept.,E-5. Box 1D14, New York. K.Y* 100 19 



Please send me set(s) of Popular Mechanics MASTER SHOP GUIDE. 

I enclose my check or money order for $^,95 plus 50^ for each set ordered. 

^rM™ 



City Siai«_ 



PROJECTS m PLASTICS 

fCerTfrnoea' from page 73) 

bore holes by hand. To do it, back 
the plaalk w'ith a clamped block of 
w^ood and be sure the drill is sharp. 

To bore with power, use a spe- 
cial ly ground high-speed twist drill 
(available at plastics atorea). For 
best reaultST Use a slow^ speed and 
Tninimuiti pressure: Tog fast and 
the plastic will spin with the bit, 
while too much presanre cauKca 
chipping on the back side of the 
hole. 

■ Edge liniahitig. There are three 
Unis he s — smooth, satin and trans- 
parent, Ko matter which one you 
W'ant, first remove all cutting-tool 
marks with a medium fine-tooth flie. 

For a smooth finiah^ scrape edges 
with a »hnrp piece of metal or aand 
them with medium-grit (60-80) pro- 
duction paper. For a aatin finish, 
continue to sand with inceasingly 
finer (220-320) wet-or-dry paper. For 
a ti’iin.Hparent finish, sand with finer 
grits 0100-!i00) wet-or-dry paper 
and then bud the edges ivith a clean 
muslin wheel dressed wdth a good 
grade of fine-grit buffing counpound. 
(Note: Buffing kits, with compounds 
are sold at plastics dealers.) 

■ Cement ing« Solvent (capillary) 
cement can be used with Plexiglas 
G and siTnilai- sheet acrylics. Finish 
edges to be cemented to the satin- 
finish stage and remove protective 
paper. Hold the pieces together with 
several strips of masking tape at 
each joint and apply solvent with 
applicator while keeping the ce- 
mented joint horiiontal. 

A thickened cement gives strong 
joints and good outdoor weather- 
ability: it can be used with types 
G and K Plexiglas. Again, sand 
edges to H satin finli^h, but do not 
polish. Remove paper and apply n 
small bead of cement to the joint. 
After joining pieces, keep the work- 
piece clamped for two hours. 

■ Bending. To make a bend, you will 
need a strip heater (see page 162> 
Nov. ’73). The line to be bent is 
positioned over the heating ekmient 
until it softens; then the plastic is 
carefully bent to the desired angle. 
For complete bending instructions* 
refer to the article mentioned above. 
In any event, do not heat sheet acry- 
lic in your oven. 

For more information about work- 
ing with sheet acrylic* send &0 cents 
to Rohm and Haas Co., Dept, FM* 
Box !)730* Philadelphia, Pa, 19140* 
You'll get a package containing a 
list of over 30 other project plans, a 
20-page do-it-yourself booklet of 
project designs and fabrication 
techniques, a booklet on safety glaz- 
ing and a list of distributors. * * * 
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Cash in on these days of fear... 

BE A LOCKSMITH! 

The demand for skilled locksmiths has never been higher...the pay 
has never been better and the way to learn has never been easier. 



WITH OUR IRRlH'Nfi 

YOU C»H SUCCEED . . . HERE’S PROOF: 

^ 



Newspaper headlines tell the story. 



a -f.r H. Rood. T arrUKi*. 

!!^rrSd *1500 
tlma wh<l* *nroll*Cl," 



k.KT> Taranta> CalV. 

tjul non# 0 

'S'™ 

|2000*MOO ptr montn. 






eurtc 

;rr^'.K 

rSwitf «• 





Pick up a paper any day. Bur^Faryi^ housebraaklng^ van^ 
dali^^d hot^e* — np wondar Annerica \% locked up tighter 
ihan ever before. And there are more homes, more stones 
and factorial, more hoteli, more Cars, and more people. 
And that means rnoro keys and locks^ 

Earn as much as $10 an hour~or more. 

Today a trained lookimith can just about write his Own 
ticket. Earn ai much as be wants to work. Earn in his 
spare time, in a business of his own, or In a Kighly-pald 
position with someone else. Earn In almost any part of 
the counlt^ he wistiee to live. 

Learn at home — earn as you learn. 

Let Locks mithing Institute show you absolutaiy free how 
you can qualify for this exciting, action field. Mail the 
coupon below. It will bring you full details about the 
fast, easy course that trams you by "doing” for thii 
highly-paid profeiiion. S^ee how you can learn at home, 
in your spare time, even while you hold down your 
present job. See how the key-making machine and com- 
plete let of tools included with the course Can put you 
m busirtess earning money right while you are learning, 

if The fast way to success . . . independence. 

From the start you get practical experience doing real 
jobi on car locks, nome Jocks, padlocks, and' safes. 
Wlthlr> six months you can be on the road to complete 
lndependence-"-no more low wages, layoffs. 

Don't you owe It to yourself to gat the facts today? Use 
coupon below for free information. No salesman will 
cell. You and you aione can make your decision based 
on the straight-forward facts you will receive. 

LOCKSMITHING INSTITUTE 

Dept, mo 055 

Division of Technical Home Study Schools 
Little Falls, New Jersey 074?4 

LICENSED av STATE OF NEW JERSEY, ACCREDITED MEMBER 
NATIONAL HOME STUDY COUNCIL. STATE APPROVED DIPLOMA. 
APPROVED FDH VETERANS TRAININQ. 








306 Pieces of Equipment 

The iK^t, prdii end t»H yM'll uip le ftur 
CQurH iod in your lvtuf« preikuian. 







Plus This Proleiiicnal 
Key Machine . . . 

For qirkk mptityivLelllni 
tnd ler yijrt la 

Ml Includid Wilk Yaur 

LKhtfflilflinf l(nlllvtt CewiS4 





Spv<ial Inimictlon 
I* ClKtrwik: 
Bvrglir Alarm 
SKurltx Sritirii 
■t tM ipitrl call 
It |4U m KH. 



MMAMfMMIIIIIIIAIIMIMMIIMIAM 




!! LOCKSMJTHfNG INSTITUTE 

II Ttdinical Home Study Schooft 
n Littfe FalJi, New Jeney 07424 

i I 

I j VES. rush mo your tree '’Opportunities in Lock*mlth- 
i I ing''» plus full details on money-making opportunities. 

I I key machine and tools, sample lesson pag«s. tuition and 
I ! easy payment plans. 

n HO OBLIGATION... 

i! NO SALESMAN WILL EVER CALL 

( > Nim* 

( I Aritlrtis - -- 

n Clt/ , 

I i State Up 

I i Q Check here FCr Irtforrnatkhl art Vetiran Beneflli. 

II Dapl. mO-QBS 
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WHAT'S HE MING! 

Making » Concrete 
Rower Pot! h . , and 
SO CAH YOUl 

Miks «rid leH ycsur own 
Orn^mertii Concrete itemi., 
kutV (3.00 fof 
»bout Afumlfvum Moldi 
with prlcei «nd producllion trade (ecreti 
dJfnct ff0*n worl-d'l Urge*l rnnldl manyfflcturnr. 
Over tJSO dejigni la lelurct from. 

£&td $3,00 

Today To ^ F.O IOiW HIC*OBT> cl«OI 




FIX LAWN MOWERS 

FOR FUN & PROFIT 

FH^i’innllnu. fipw pIpn^tiHifc. Itv i. j^tpiwn 

Mil/ liriii'WlL'ElHi] aLlLUHl Ikiin.riNnii'* 

It'.km . 

OVI* IJi ILlUlTnaTtOHe Hhrin li<1V1 Ei» 
i||Cj|*1iIi- NlMPil. ryrMtr njitiiHVlru*-, H'lhi.' Mir- > 
»rwl bli|iriJ»-lL liliiijvP, rlr. >.!£■■ 
rll-piMnirt LIIU -‘Klb'iLMl.i'P)/ IjihmE 
IHiTPUCrJD'Ni' 'tovah ii-i'J. Eiityr) 

HL|ij p-i-lrr |ipi>irni|.i‘h i> Pii-ih 

riHlIKFIP II^PriEp*i‘i |irr, In,* In hti-IHirif 

MnilHt rpni4-Pi m'luiiip 4u iinlpli] iMiiilHL'ir. 

Klirirt |iTMlP. Ihiw 1* UIV iiehI Uh* U 
lllirfi rpi,iwpT. FrLppPl- nhpaij^ pik)/ 

IM). BID In II K iIlhif Iph-Li 

nimtvip. Ti* lh» MatSihWHIK HP 

1 Jikilk Khl uK ibIm. 'ilkf 




1.AWJJ MliVflTt HKP^in. HuMi ,inl> |il 

liaaidlinrti HI lU-llNV nnn^y-luirh. Kluli^il.frTv 

EMERSOh l(l(IR3, INC Ba|g{. 24IB 

iueluiiani Mt-ip ¥«rli a SB 



A BUSINESS OF YOUR OWN 

p^RCPAIR HYDRAULIC JACKS -v 

" Earn ehile fiM le»e at home. HiNiom or 
Jadts in g^s ilatrivis-, trackii^ tiftns. etc. 
(wed servidni;.. We ahKH you HOW. $tart 
s^Mie tune in ffiur Oasemenl or carafe. 
BiBoppofCunily lor mecnanicE. 

Wiitf til' l*ie*r le. ni$i m Ifh kaanett*' 

mmiM m repair makual cd .inc 

p, r- O- 1 * iTATEH kiu»p m, V. , 




FLUSH-UP 



blAHIEin TOUT 

Fluetue. IV to eKimiAO ***** ** 
lart. hv P 0 **rtia un-coHlBlivd 

lUogir^ v0 tidwi. ate Cleg nntMii 
uiM tHHiTMTTi inae um 
Ifunl r«M. vttlh urTvrt 



Hpaic 

ev*e- 



wrjwftk' mt ktTflUTLlM 

ooBs Ufa. co, 0ml J'TS 

Oui 1HHT hl<liUfllHi.T«i T101 
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DRIVING CADILLAC'S SEVILLE 

fCoflJ'jrrtf^d' frorrt papa W5} 

linIcajiroH plus a lot of sound- 
dead«nirt];r in every ntiok and crannyH 
Another intereAtiiif^ Seville innova- 
tion: body bolts that uae microen- 
capaulat^d «|K>xy, When these bolls 
Tret tifrhtened at the factory, the little 
capsules |iop and let out the e^ioxy. 



Some alanriard flqufpmont 
In thfl 1975 Cadillac Sovfllo 

Automatic hircondltiooino 

Automatic load-toweling 

Digital clock 

Electric deck-lid reiaasa 

Electroric fuel injection 

BO-amp, alierrator 

Power (rcmt-diBC brakes 

Eleciric door locks 

Variable- ratio power steering 

Power windows 

SFk-way power seats, reclining 

AM/fm: stereo radio 

Power anleorka 

Padded roof covar 

Steel-belted radial tires 

TilT/teiescope eteeriog wheel 

Turbo H/dra-Mal|c 4QQ tranamiSRiOri 

Seat-bell warring ctiimaa 

Fuel mooliior 

Trunk carpeting 




The epoxy then harilens in place. 
U>ok, Ma, no lock washers! Hut pity 
the poor body man, who hue to replace 
h fender. 

While on the topic of the Seville's 
body, T should mention that Cadillac 
has grone to cmiaideratale length ttj 
prevent rusting'- The cotvl section 
plus rear quarters, wheel- houses, and 
all dof>r outers use Zincronietal— steel 
with a mechanical sii nc coating on one 
side. Inner and outer surfaces of 
rocker panels arc salvanisied, a£i are 
most rear-end aheet-iTLetal stampings. 

The Seville uses Uldsnicbile's 350- 
c.ind. V8, but adds to it the Eendix 
electronic fuel-injectioii if.i.) system. 
The main purpose of the Seville'a f.L 
is to improve driveability- i noted 
instant throttle respoOBe, for ex- 
ample, with no Hat s|Mjta and no ten- 
dency to diesel after shutdown. And 
since fj. eliminates the need for a 
choke, there^fl no cold-atjirt problem, 
no pedal pumping, no hesitation from 
Rtandstill on chilly mornings, and no 



high idle to waste gas. The Cadillac 
l>eflple tell me this car gets about 14 
to 16 mpg overall with its standard 
rear axle. 

One drawback of the f,i. system i» 
that it's complicated — so much so 
that no one but a factory-trained me- 
chanic ought to work on it. The way 
the fj, works is interesting, fts 
'*brsin" is a little solid-state com- 
puter that livsB under the radio. This 
computer baa been programmed for 
every conceivable driving variable — 
road/ bad conditions, ambient and 
engine tern pern t urea, altitude, hu- 




Inledor tr*aim«ni jj Cadillac all lha 
way. It's conrilortabla gnd luxurious. 



midity, etc. The system has sennors 
all over the place. The brain reads 
these seuflors and meters the right 
amount of fuel to each cylinder via 
timed pulses. Fuel is injected tlirectly 
into each combustion chamber near 
the intake valve, 

Cadillac has gone beyeml the call 
by providing a number of little extra 
touches; for example, automatic load- 
leveling intcgratefl into the rear 
shwks. a neve r-need 3- Water battery, 
three-note horns, ding-dong seat- belt 
alarm instead of the usual buzzer, a 
rea r-wi ntlo w def roster, real wood 
trim, lots of lights inside the car, 
slotted dashboard defroster grilles 
to keep |?encila and coins from rolling 
down them, plus quite a lot more — 
little things that make the Seville 
worth Cadillac's immodest price (iHl 
be tagged at about $11,0001, 

Otherwise, the car's basic engi- 
neering is straightforward enough. 
Cadillac tried all the unusual power 
train arrangements, including front- 
wheel drive, but the ccmveutional lay- 
out turned out to be the most prac- 
tical. 

In this price class, there^a no way 
for prospective buyers tn avoid a 
comparison betw^een the Seville aud 
Mercedes- Heiiz models. Whether the 
Seville will atop the rush to Mercedes 
on the part of increasing numbers 
of sophisticated car buyers remains 
to be seen, * *■ * 
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CrriES IN THE SKY 

fConf/nuetf if am fiag* 97} 

chine, the ""Transport Linear Acceler- 
ator” (TLA), is a ‘“masa driver/" 
as O^NeLll calls it. It is similar 
to a linear accelerator of nuclear par- 
ti c lea. Instead of particles, however, 
it uses solar electric iwwer to accele- 
rate buclseta of compacted moon ore 
alonn^ a six-mile course until they 
reach escape velocity, then sliiiifa 
them out into space toward a colony 
under construction. At the construc- 
tion site, pickup vehicles would scoop 
up the free-flying bundles of ore and 
bring them in to the colony. 

Another advantage of the system^ 
notes O^Neill with a gleam, is that 
it also can serve as a reaction motor 
—it not only can hurl loadw in one 
direction, but using the toads them- 
selves as a reaction mass can alsc] 
push something in the opposite di- 
rection, "‘Using any kind of moon 
slag or asteroidal debris as a reaction 
mass.""^ says 0"Neill, "‘it can be used 
to projiel payloads iii; the 100,000-tun 
range or higher.” 

Imagine what this could mean. In 
the asteroid belt, for example, there 
are great doda of pure nickel-iron 
floating around that could easily be 
processed into steel if they could be 
moved to an L5 conatructioii site. 
Many meteoroids arc thought to be 
rich in h.ydmcarbotift and water — 
both essential to n space cEilony, 
Hitch a TLA to one of these chunks 
and, by spewing out bits of It in one 
(lirectton, you could shove it — even 
fin entire asteroid— in the opposite 
direction toward your colony site. 

To make construction in space pos- 
sible without the need for cumber- 
some simce auit-j. scientists have de- 
vised giant aluminum spheres that 
can be pressurized and heated to 
permit work inside in a shirLsleeve 
environment. Parts for a colony 
would be fabricated one at a time 
in modules inside the spheres. A.s 
each module is cornpleted, the sphere 
around it would split apart in two 
halves to permit its removal, then 
the hfdves w'ould close again for work 
to begin on the nex.t mr»dule. 

Basic construction of u typical col- 
ony cylinder would consist of a web- 
like framework of cables and ribs — 
the cables running lengthwise to hold 
the four-mile-diameter end caps in 
place against the internal atmospheiv 
ic pressure and ribs or cables run- 
ning circularly around the circum- 
ference to contain the pressure unci 
centrifugal force against the sides. 
Over this skeletal framework vimutd 
be fastened steel, aluminum or titan- 
ium plates to form the opaque w-alla 
for the land areas. The transparent 
"‘window"' strips in between would 



be glass panels reinforced b>' woven ■ 
steel mesh. { 

Each colony would have a solar 
power station of paraboloidal mirrors 
encircling the after end of the cyl- 
inder, focusing the heat on boiler 
tubes. Conventional turbine genera- 
tors would provide the entire com- 
munity with a potential of 10 times 
the power j>er person available on 
Earth. Oxygen from plentiful lunar 
oxides would be combined with liquid 
hydrogen to produce water. 

Inside each colony, ]jopnlation den- 
sity would be low since all industrial 
and agricultural activities are kept 
outside. There would be about 100 
square miles of forest and parkland 
to provide pleasant surroundings. 
Since the entire community would be 
heated as a unit by solar energy, 
there would be no need for individual 
heating flyatema. No fuel-burning 
cars would be allowetl — only bicycles ■ 
and small pollution-free electric cars. 

As for aporta, you'd have every- 
thing you can Jo on Earth — plus a 
few you can't do here. In winter- 
time, snow would fall for skiing In 
the mountains — mnuntuiJiSt incidon- | 
tally, created from moon rttck and 
soil. All sorts of trick sports involv- . 
ing low gravity could be perft>rrncd 
at the higher levels where gravity ' 
decreases or in special ]>ods nutsiile 
the main cylinder. Skin diving in 
apace would be a Unique experience. 
This ctjuld be done, notes O'Neill, 
in one of the external pods filled 
with water and fish. Slow rotation ' 
Would produce low gravity, thua ell- : 
minating pressure-equalization prob- 
lems. Noia.v an{l iHd]utioP-[>roduc- 
ing sports — like car racing — would 
also be iMj.ssible, but w^oukl be con- 
fined to pods in the outer ring. 

What about hazards of radiation 
and meteoroid damage'/ No problem, 
say the scientists. The metal skin, 
soil and the depth of atmosphere will 
take care of cosmic rays. As foi- a 
meteoroid striking a colony, the 
chances are slim — once in u mittioti 
years for u one-ton chunk ti> collide 
is the estimate of N AS A experts. And 
even if one did hit, damage would 
be elight and Iocs Sized— not severe 
enough to endanger the community, j 
One Brincebm researcher hits calcu- 
lated that It hole in the skin the 
size of a window opening would incur 
a leakdown { depres.su rizing) time of 
300 years ! 

Aside from all th« obvious udvsiu 
tages of space colonization, the great- 
est impact in the end. perhaps, may 
be psychological — when people realize 
they are no longer on a doomed plan- 
et. With positive attitudes and hope 
for humanity restored, new horizons 
for progress on Earth may be as 
aw'eeping as space itself, * * * 
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LEARN UPHOLSTERY AT HOME! 




CftAit dtnf t(/^CCn 



, LEARN AT HOME 

Onjqufl avappr:^ d/avin (IcinliFpi Yfinir 
Mica npalr alclllii il«[] far iMip al 
ticimfl In i||kirc tlma. No EirtvbiHik ek- 
uentnev nafdnl. Lo* LuilJan Pr*r um.- 
aid IsiRcib pikd Tull inrnnna.tJon. 
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A SPLIT SECOND I p3ci( fQf lathe tools 

IN ETERNITY ■ wwiw 



Box holers 12 
turnfng tools, hangs 
on wall when noi in use, It 
can be hung on ^ea^bv drawer 
(see sketch below] for 
turning sessions. 



shown ami join them with w^hite ffiue 
and finishing nails throujch pre- 
drilled htileii. TheiVs no need to 
clamp the i^tup while Jirlue dries; 
the baek^ which irnea on last, holds 
the piece jwrfectly square. 

Use small L-hooks to hold calipers, 
dividers and other tools on front. 
Larger L'hooks on the back will let 
you hang box on a wall or draw'er 
edge , — Jfthn /\ Bijinhritl{fe 



The Ancient* Colled It 
COSMIC CONSCIOUSNESS 

Must ni9R die to release hia matr ron- 
Csn we experience mffwcntdrjf 
jtijihii of (hr jt.iul — 'ihK ii, becnrac <tue 
with sbt tittivtrtt a.nd receive »a intlux of 
great undersundingl 

The shackles of ihc body^ils earthly 
timiiaiions — lan be thmwn o/F md tn^'j 
fftittd tfiH be ^liittcut lO [hr tnl^rtite Wisdmn 



L athe bulTs will he intere.^ted in 
I this handy rack for atoring 
lathe tools conveniently and aafely. 
Made of birch, the box shown holds 
12 tools: for more, simply lengthen 
the bi9X, 

For easier cleaning, front ed^es 
are bevel-cut to 45*. Joints t except 
for the back which is let into edge 
rabbets I are ali$o bevel-cut. 

Carefully cut all parts to aizes 



for X flash of a second, liluring (his brief 
interval I'niuidve knowledge, ^redi inspira- 
tion iirtd a new vision of (sur life's misaion 
art hid, Some taP ihi^i preat experience ai 
psychie phcnomenciti. flu( ihc ancients knvw 
it and tuughi ii as Catmif — 

(he merging of man's mind wj[h the Uni- 
versal Jn[elligcncc, 

Let Thti Free Beek Explain 

'This i* aet a religious docirine;, but the 
application of timfiUt natural law^ which 
give man an insight in[u [he great Cufuoic 
plan. They make pofsihle a source of great 
foy, sirengih and a rtgcncrBiiau nf man's 
persona] wen. Write lo the R[>sicruclansi 
an age-old brothcrbrnid nf Linderstiinding, 
for a free copy uf the Nwk. ''The Mastery 
of Life." Ii witl icll you him, in the pri- 
vacy of your own home, you may indulge 
in (hese mysteries of life known to die: 
ancients. Address: Scribe H.K.E. 
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OUECK SHOP PROJECT 



Wooden 

cheese 

spreader 





IttACHINESHOP 

bigger than 9 typtwritfr^ this pre^iision 
tcHJl wiH DUtpeiiPrm machines many ttmei its 



Dr!l! 

Wti 




V#ritLllti, ICCul'l'ti, rlijr td uS«. Ltli 'IhDdll mtktil, 
i;d>i fluff'd. rnltliirii iM irrtlll 

Pi^lE from rriftfl, wq«4. pl«alic taagr Id taMit' Bfi'l 
fitroresi 3ll-an{l* Kutd^toch. bill tHinne 11 ip*9d 
ipind'l*, itavr uprintht mal. L>thi iwrnei 3" k 7" 
csdtdri. OrUI Prit* iittlgd*! t/|D 

hp iTHlar, pifti, plm -p m«ul irMcfiEtmte fiaPd- 
bmk thil 'ihiwi you h«w" S»nd S2 fnf rour copr, 
dt rc<t|Mit fidd brocliiirt, 

eOttSTAU. D^pt B€S, Ttnifly. K. J. 07S7D 



WE'VE COT A DEAL TOLT CAN'T REFUSE I 

1|M||.' vMii^ F I'M -111 "rlNlhll Dlf- 

■I F » 1 , * , ^ wr.il '1 k iw-M !iUir<nir f-vii(.->ii. 

Ki.'iy IIHIIIIF, Inrliii^. ^ilH Impl' 

■ aii'.-irp U«LP IH^'fM'dril 

F ihiiiFli iLuri nMi «ii| iiiilFci'nLphl^ 
> 4 <i iM'iiii nd.fMK riipv 4 i iH \i.n 
. 141 A'lVI^a.' a Irn u'lll. Fli'hIniM 
FF|’fii<l«'li kl1 all il'il lipFiF^r 
flUFiilt .--.r-iliEp^ S^4jinitp FII4I 

'' '■Ikpilplr ^ti'P lil-F'Urnkil. .>Hil 
F'liii' iiriiFTk riii'iiFH'r 

■ lllli^'p. 

WICRLiFFE IHOUSTHICS 

m. v^p a*.». pMi« 
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LEARN 

MEAT CUTTING 



TfUfi dull-k.l'F m N phdtl WpPkF. ii 
hat • k'F'llM J-pLIir^ »l[h FvF'lilTItT Ilk IhP Falll 
mppi f liplhp-i . Ill^ L'PV. .^■pla-ljlflk . . 

IIAiVKA l'K(!riTA>l4: HAKKCT ii»'Vi.nrh 
(WNf TIffiP |F»»^hi nlpii pvpilpr-|p . 4-H»l»< 

tn» Jalk iFplih T*-PM»dfKl= pf Fijp- 

cHprul pipdf^LFF. OUH M'al VKAHI ^*p4 
hip n«w iliuviriFpil PRfcR mpEw ^Nip «»l<«il ljji t 
hi. HUIWHAL KHHl OF HUTCUTnMli*. dfifT 
ihn'1. -Mki 4 Tkiapihh. rrhiA 
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Knowina the 



jn«an« HDHEV to YOU. TOdai', it pitr* to kno'w Iho 
LAin^ Cotic prNieipi>i oijiiiaioao. mivi- 
Uiito trr ■uif>oritat|w« («pi«, iiuov nidi. **i(’t«ti, old. 
Iifot « cprraiponOdFm oouri+i Sand lof knlarailmg 
TREE bsohaat. "Tn* P«opl« v4. YOU" amd lull dalalli. 
No Pblhpatlvi. 

BLACK STONE SCHOOL OF LAW OKit. U 
30SN. UKhig«nAv«..t:;hii;:4go,lll (KWl 



LEARN DRAFTING AT HOME 







' 1 P|PI r»«»p OhPhppip" 

•■1 IPPI ”* ■ 

inu uithF Ki r 



HUM MHIKAK WIHL DF DFJUrnK. Dipt. FIS49 | 

kw4PP itoh M hwAlCD Ctapn er.HntPit, Cid, t»N ^ 



P erfect for soft cheese end other 
Hpreedublen. thtu wcKxlen piuidle 
hae a cetiter piece nf birch oi' maple. 
Its handlei^ of walnut parts are cut 
uainK ft jiff copiiij? saw and j^Uietl 
toj^ether with white ffkie (usii];; rub- 
ber bands as damps) . For greater re- 
£^latance to moisture, join parts usinjr 
contact cement f^hape the ap reader 'a 
contours with a 120-ffrit belt on a 
Aander/gfrinder, then flniah aandinff 
with A 220-prit belt. Finally, fill the 
hardwood anti, when tlry, rub the 
spreader with mineral otL tP»n't use 
a toxic varnish . ) 

— Me! Crusbj, Cftpe Cod, Mam. 
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Grips make 
drill press 
a tap wrench 



Hendlet in chucM-key holes make it easy 
10 turn tap by hsFid to cut threads. 





y our drill press becomes a precise 
tappinff machine when you auu 
these Eiuvel and easily made t^ij- 
wreneh handles. Tappitifr in a drill 
prose — with power Ojjf — will elimina.Le 
crookedly tajiped holes aiui muiirmxe 
the risk nf tap breakajfc. 

Dimensimiis shikvvn above are ap- 
proximate and may be varied: your 
drill prcMH'a chuck may, for instance, 
have key holes of Vi-ir\. dia. niiher 
than ¥ii\ In* A spring holds the han- 
dles in the chuck so they can be 
quickly slipped on nr olT. It passc.s 
throuffh holes drilled crosswise in the 
rods. To hind the riffht drill iKilnt* in- 
sert a rod in the chuck and mark it su 
the sprinijF will Just clear the chuck. 
Drill all three rods alike. Cut the 
spriuff to ft length that iirovides snup 
tension un the rods, then thread It 
through the rod holes. Dabs of eiHixy 
wdll hold the aiirinft ends toirether and 
keep the I'ods evenly spaced. If you 
don't have a Huitable spriiiff haiPly, n 
typewriter re]>alr shop is a y:uod 
source. 

Small steel balla epoxied into re- 
ce.Hsea in the handle ends are optional 
for jifood looks and a icood ffi'lph ife 
sure to disconnect the poioer eunt be- 
fore insertin^r the handles so the drill 
press can't accidently start up. 

— fr. Waffffoner 

:^A^^ 1 975 S07 











MAILTH^S COUPON » iNO SALESMAN WFU CAU 



GARAGE ADCD A T A D ftADIO 
door Wr CIVA I sJn. controlled 



• HADIO CONTROLlEt] from car TromfnitteT or waM ■iwiTeh • SAFeTV 
and ds^i iesf 'round ■ SECURITY door tighl when dosed • COMVEMIENCE 
io'tar cmTrol any weatJlar • LIGHTING yaragO li'yhE&aulcimalkally • VERSATILE frti all 
tVP« metal 9T flibarglau doon, sectiorul end 1-piece • EASV HOME INSTALLA- 

TION iri joEt 2'^ Naurs * SAVE up tu 50% clirrcl -lacTurv purchsM and or UPS NDme delivarv 
* GUARANTEED arte yeaf • FREE brochure 

HELPMATE EQUIPMENT C0„ Boa El 7PM. Bafoda. Ml 49101 L 616 422 2311 | 



THIS DO-ALL PRO 

ICHINE YOURS 
TO KEEP! 



I HELSAW inSTlTUTE, 1056 Field &ldg. 
Kansas Cily. Mo. &41H 

I 1^05 h FREE booK, "Keys to your Fulvro/' 

_ Hame 



your In- 
come t . . and 
doesn't coat 
you a penny 
•xtra! 



Address. 
Cily 



.Siaifl. 



□ ChecI here if tligible Veteran, 



This VET Did Ft - and YOU 



Too! 



"VYar Injuries l^t me (Can Do It 

hadly bandIcsPP*®- 
now I'm a finanC'al ^uctert 

your t^a^nin«. Beside*, tb* 

JJorK Is fasclnallrre.,1! I 
do A anybody c*n. - 
Glen John son, Urnwl. Kan. 

Mshe Up td flD mn H-our— even while learnlngl 



T rain 
FAST 

at Home! 



Be a LOCKSM rrH ! 



If you enjoy tixldg things, you're a "natural" 
to rnahe hiindreds of EXTRA CK3LLARS a 
year in the fascinating business of Lock- 
smithing. fii$ing trrm4 ba$ inoreased de- 
mand for service a thousandfold. Vet there'i 
only one Locksmith for every 17.0DG people! 

COLUCT CASH PROFITS ALMOST AT ONCEI 

You're "in business" ready to make to 
flO an hour a few day$ after ynu hesin 
Bel saw' 5 shortcut training'. Easy, illustrated 
lessons complete with ALL practice eouip^ 
ment PLUS 

I -ii-l 



enable you to get your share of this always- 
profitable business. Hundreds ■we've trained 
are doing It. So can YOU. 

MAIL COUPON to discover how Locksmith- 
ing can keep the extra rriDrey cominR in dur> 
ing spare time ’-or in your own full-time 
business. Ideal for retirement— good jobs. too. 

BELSAW INSTITUTE, 1D6B Freld EBIdfi. 
Kansas Chy, Mo. 6411 1 
Atcrgtflled Member NHSu. Approved ter Velerans. 

Uel— '■! mjhfl ISO 



« ALL TOOLS TOURS TO Kt£P 

• AEY MACHINE YOURS TO KEEP 

• EXPERT PERSONAL ASSISTANCE 
« BUSINESS-BUILDING KELP 



■fj-FH I 

I 

(nTl'Fl' f| 

FREE 



N. hunt. Wi1miir(Llon. 

^eek astrj." 

R. Davi$, Si. Isyis. clearEif 'SILO last 

Saturday.'' 

Ed Bayle, FiUS^VBit. Pa.— business Euinj; 
a| tea speei. I'm mevine 1e biieer ewrters." 




EARN EXTRA $ 



AsHemtla UtnS-Dozer'n!: prAwler 
1^il — iar pdd )cbs tof 
Q4lre cash. Full track trac- 
IkOn speeds gardening, 
hauling, doiln-g. mow- 
irig brush. 3D at- 
lecrimenLs. Kils 




BOX lOm HOUSTON, TEX. 77&1B. 




Atgil 12 thickness planer 
and IE " Itnnter sturdy, 
dcmpacl. space sawir^. pre- 
cision built lor accuracy. 
Famous Parks quainy 



Write far Meratuf^irft 
Pfanara/tB" Band Saws 
and Aartef Saws. 



Th< Piiti VlMdiinrhiii( Msdi. 
C«., b«fl; PM 3»)| Knnitiin 
SlcEel, CtiHiPitih, Oiiie 



\^vrr 



■ or Oua^it^ WaD^Twarhins wacrunM Smcu rflfi? " 



USE ZIP COOES 
WHEN ANSWERING AOS 



Tool helps 
rough it up for 
stronger joint 




Tool scrapes shalFow gropves In wood sur- 
face offering extra toolh for glue to grip. 




T hi3 Himpte tool Wats made from 
odd.4 and endt^ for roiighenmg 
wood .surfaces to be glued, It can 
also be uaed to remove ru^t Hcalc or 
paint Rcale and bliatera. Bafiically, it 
ifi a holder for a short length of 
hacksaw blade. With a snmoth-pdged 
bladet it can be used ns a conventional 
scraper. 

The body consists of two pieces of 
steel aoKle, 2 in, lun^:- fasteneti to- 
gether with V^j"iri--dia, rivets^ with 
a gap of about Vu-, in, to accom- 
modate the blade, which is held in 
place by three U-S2 setscrews in the 
inner angle piece. An overlap of 
about in. was trimmed from 
this inner piece. The handle, made 
by flattening one end of a ^i^-in.-o.d. 
metal tube 7 in. long, ia secured wdth 
two V«-in. riveta passing through 
both angle pieces. The parts used 
bappened to bat,^c the dimensinns 
shown but similar [decea could be 
used. 

Hardened hacksatv blades can be 
cut with an abrasive cutoff 'wheel, or 
by grinding through with the edge 
of a grinding wbeeU Safety goggles 
should be worn. Any attempt to snap 
such a blade ia a hazardous under- 
taking as sharp-edged fragments can 
fly with force in any direction. 

— Walter Burtott 

2oa 



POPULAfI MECHANICS 







by Rfchard F. Cutler 





^r'hree-niinute ejrtf 

.1 timers are chenp itnd ettny tu 
i e»et with one h«nd — but whj^t if vi)u 
want one for two minuteii? Or four? 
For j^hout Tour dollufA and ohunffo, 
you fan Iniild this electronic kitchen 
and darkroont equivudent for iiny 
time from two to six mimilefiH. It'n 
Rtmill enouich to fit iniitde of u pill 
iHJttle. 

There is no switch: Just turn the 
vial cap upside doivn ami back 
and the tipht-emittin>r diode ('LED) 
inside the case Kb^ws foi- whatever 
time period you've selected^ then goes 
out Current drain is m low (about 
10 mililamj>erea on, about 5 miern- 
amnerea oR") that the battery wi]] 
laat nearly Ita normal shelf life. With 
no external switch, the timer is 
waterproof — ideal for kitchen and 
darkroom alike. 

The simple circuit Sa built on a 
piece of Hin]?1e-sided. copi>er-c]ad 
circuit tamrd cut to fit the viaL Trace 
the pattern showm at riicht on the 
copper with a pencil, cut alonff the 
lines wdth a hobby knlfe^ and remove 
unwante<l material with tw'eexera. 
Make the component holes with a 
No. GO drill and solder components 
to the copi>er Hide, 

The transistors aren*t critical: aU 
most any silicon NPK devices with 
d.c. current gain (h,,.i of 100 or 
more and a voltage rating of 

over 15 volts will work. Resistors 
can be V^-watt, H'watt or Vlt-watt. 

The timer^s duration depends on 
the value of R2: exact values will 
depend on other components in your 
circuit, but try these: 



Component'locatlon diagram can also be used 
as a pattern for cutting copper circuit board. 



MinuiHi R3 

2 13CK 

4 270K 

5 3«0K 

E 430K 

(Fteyond six minutes^ the LED takes 
t(TO long to go out: it'» hard tts tell 
when the time ]jeriod i» twer. ) 

Turning the timer on is a gravity- 
operated switch (Sli made from a 
stripi abci^ut inch wdde, of thin, 
flexible brass shim stock or thin cop- 
per sheet found in hobby shops, with 
a small brass weight soldered Ui ita 
free end, aa shown. The switch con- 
tacts are short pieces of resistor lead. 
Make the bottom switch contact long 
and hook-shaped to net as a leg to 
steady the circuit board in the plastic 
case. 

Clip com^K>nents leads dose as pos- 
sible to back of the boarti ; cover them 
with felt tfs avoid shorting them 
aerosa the battery ''s case, 



PARTS UST 

S1— fjravily switch (see lexi) 

R1 — lOO-ohm, S% resistor 
ra^lslor (see lexi) 

H3, H4— '1-meg., 5% resistor 
R5 — ■510-ohm. 10% resistor 
Cl — SOC-mldi. 15-v. elecirolyllc capacitor 
(Radio Shack No. 272 X007) 

LED— Red (Radio Shack No. 272-042) 

Q1, 02— Transistor, NPN, 2N39CM, 2N2222. 
2N1&13 or equivalent (Radio Sback No. 
276-2016, 27-flOn etc,) 

61— 9-v, transistor batlery 
Mlac- — Ptasho pill vial (20QR), circuit 
hoard (copper-clad one side oniyh clip 
for 9'V. batlery. fell or cardboard Insulat- 
ing sheet. 



B1 — 
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The 

Bargain 

Hunter 



Add an emergency alarm 
to your wireless 
garage opener 

by Russel V. Puterbaugh 

Phot™ by the author 




...» CHILD 

PftOUCT mnVALLrABLES 
Six In Iff 1 D*« T 4 b 1 . 

Chais iBil CHu- Gnat 
In ■■•itELu-Camfrf.a — PiU 
— Ele Sit^d Hnnit. AdSmi 
Phan# Munh** aed 12 . 0(1 
■vr tKh T&« t«r 

iFutyri Enlerprltet 

Dvpt. 

142 Awr.. 

N. WAHAMairl M.V. IIT-Sn 



Small Engines Service Manual « 






"j© 



HtwIBlh 

E4iti*a 

»yis 

Smdi ChKb 
□r Honrir 
wilh ordi^ a<<4 
larkd poiiKt 



TaUA and Shear! Yeu Men 14 fJn 
$maD Oet Enami «n ' LAWN 
MOWERS, Cardan Traetera and 
TiliBn., and Pawar iquljimifti . 
Rspaii- ‘rent cwit a** -fAQinn AreE* 
WM*r f9f »+♦¥• 1 Olh 

•diitien i^at ecHhpiAia iniwmacian pn 
htpaUing Mt^l VA* AnglhMI. uiwl!f 1^ 
H- in. Aofxfe at j'ra 

hHd lhl»tHiVt 1 i«i< M !■ AMpP# rpiiiu- 
rtctutfiil' «i)9he> Ai><h4ciiaiii* IK- 
Ek?n on s#'> at^'m hinHtamaniali 
Trcwbtw ■hpfjtiiip atd n^icinB *1 1^™- 
tion a>)d i:DrbuntDr «|u<ipm*t>E lllui- 
Iratml wilh tHjndrwh [rf ChMr aid -cort- 
[?« uplpdBd drawMtia Dvvr .3(}D 
|3#i)« with praclical ihiwi-ta ntrth 4ti' 
hKmaliinn Iek machanici. and aaiv 
arHHjf h (nr a bagiiwiar to hiltow S^tu- 
fmclMHt Cuarjvr/Md ar Momy tack. 



TECHNICAL PUBUC ATWNS Di v., 0«Di . PH ^^75 
lOU WjriiHkttte, Kvisu Citjr, Mo. 64ID5 -J 




PORTAtLE 

■ Irair 



STEAM CLEANEi 

iri 'Ad 



CLEAN L 

Englnai, Air Flltari. Lawn rnowart. 
1 raOr guOrantaa do Rra bni, collp. 

Um liquid leap, propan* firsd. 
Weight 120 Ib-E. Aijiitiory pump r*. 
qvlrad Qn wdt-er pretfurM. 

WIDCQ MFC. THCn, D«pt. 

ma^ P, WVI? IJOPl 



MILITARY STUFF 

5000 Producls ' All New! Minl'Mecfals, 
Patches, Flares. Insignia. Fatigues. Rings, 
Boots-50 Pages! Send 50c Ilfs refunded 
on 1st order) KEN NOLAN, Foxhole 
t05. Irvine. Calif, 92705. 



MAKE . . . , $ 25 talOO PER HOUR 



BAQC-E-4-VtNIT, 1 bMTpIrtr luilgr m^:.ng -sj'ricfii |«ei 
rm inaJtr prnnoiitnL mtlal ein tick hLKln'i 
r?r hiq nr profiL twii. p«n. 

^ ^ niH, iroui irll tlaqah hvllwii for kf 
E4 T¥.' rj£h, pholB tvlt^l t4r w 
to 4Z SO CJ. Oel FREE iMutlTjtlp) 
rwnfj ■haking pLam rtiwn 
mill, prtrrd SJfl.'»5 piu% II 75 fijr 
ftipp'fM b) ftfliGCF.AAIlHir. hDi bit 
Drpt hM.»S, L» 5 JI|« IMinpli tIJIkl 




Money Beck 
Qcisr*[in« 




PLANS- ANC iHStHUCTIONS FOR 

Gd Kart .J 2 00 

Mini Bins , S2-00 

Mint C*r H.DO 

Pedal Bqst .14 00 

12 ^ SlIE 14.00 

Snowmotille Sleleh ..... 13-00 

Mini Jeep 13.00 

&<CnL V^Jrlr^ hlBna 

r>n,i.-c 

1 'hkkT. x.y. i 4 :n?i 




H»ar a prowt^r? Pre^Bs 
(he bedside bution and a 
ball goes oif. lights flash 
and your garage door 
op-ens — because your 
radie garege'dOQr opener 
Sels oir the alarm. 



I f you have a radio-controlled Ea- 
raj^e-door opener, you can make 
it (tniible aa an emergency -alarm 
■*jKink‘ button'" with Juat u few 
dot^ai’K^ worth cjf hardware. 

All you need is a 115-volt bell, two 
li^ht i^oekets. a avvitch, a Hasher but- 
ton and two light bulb.i, connected 
aa shown in the diagram. Flip the 
switch downt and pressing the 
remnte-contrnl button opens the door 
and turns on the white light ,iuat as 
it dues normally. But ftir> the switch 
up, and pressing that same button— 
when you hear a prowler, for e^iample, 

I or %vben other emergencies occur — 
aets off a loud beU while aimulta- 
neuusly oifjening y(3ur garage door 
and illuminating your garage with a 
flashing red light, so that the neigh- 
bors W]''! know at a glance which 
hn use the alarm is coming 
from. * * * 




Powfrf eor<t to alarm aaaernblr and cnn- 
Irol switch plugs into sisckel normally use-d 
for opener's automatic garage lighi (ses 
lAiring diagram below for simple hookup). 




3-WftV SWITCH 



White 



1IB VOLT BELL 



Black 



WHIT* 



FLASHER 

BUTTON 



DDDROfEhm 

LICHTBOCKCT 



ALARM 



SLACK 



REO NORMAL 
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POPULAR MECHANICS 





The &ar<le(t Solar Haat C:oll'(Kior S]i'$t:erfi 
represeitls a major iireiltlifoucli in &oPar 
paneP dfsi^n and tnaEe rials. 

Until recentlt, most solir pon«l fystemi were 
deslgrvi^d orify lor new homos. Our System li 
desifrteit tar i«w and cld hem«i. gFvea gii 
hdineownars the chance to sire S10-fZ5 pet 
ntpnih pn hoi Mater Fuel biH^ alpne. -[Dapable 
of heatinR water In excess dI 160“ f. even cn 
bloody days.) All thal is required is an open 
ipcatjpji free to csich I he sun'5 rays and j^our 
own mi I ill ire. 



ifiterettedT To find out more . . trow ypur 
roof can easily accomoiHxIatc solar collectors 
without renovationSK nuntber ol panels needed, 
prices . . . send SZ.’DO for the Garden Way 
Solar Hiaai Collector pianomf;. Cvide. It's, an 
essential hrsl step 

Garden Way Lsbnratarie^, 

Dept 50195, Charlotte, VT 05445. j 



W^alever practical skills you've toen 
lr>g to develop, Audel compretiensfve, 
Blep-bV'3tep Guides to help you. They show 
you all the profesalDnal tricks cf the tracfes 



Jn clearly diagrnjmned and Ofusirated "how- 
Id" steps They can save for you, over and 
over. Here ere tour of Aydel's many Holds . , + 



Fly $eaSpriie 

Ncv hl|h hUt flii-^ini iliaw. Taktafi li CSwfni. A 
45 Hp bDal: Of 4nawnal]l||i t1|*l t| t5 iJtilV<F fM Inr^ 
Ulaltl filt4ht. frihiiF itrMlirfc. wUd i.S|imniini 

nnd ea,ilL. FPritnl nT fIfviIh «nr 

iilFfnnr. EIiM Uulld driiil q*mpiH< 

Hi iFA-rHI. lAlpilFit prlnlpd nii.i:[Fr 

>LICM7 yVNAWicsT IncBtiMttfl' 

sarb. rrsitish. M. c. zrtior 



CAMPENTCnS AND 

BUILDCRS LI Bit A AT 

HH irT 1h> latfil In^ 

lOmivlion an rngOartt eenr 
■[riKEIc^n In. rnyr valimin 
Th*)f cavtr ty«rv lih|4« nX 
CAilHnirr rroWi lau^iUifliiDni 
tp iJniihidp w|ih aatr-ie- 
S<Atp| t lap'll ..i lap PrvEl'yc- 
0(Hii . . all iriM4in«t«d *-Hh 
Ihoytands. of diAi|rAirii, 
cPiini BiHj pFiaiot Wo J35#fl 

VDlyrna»-4j| 



UAIPlilNISTS LrHAAHV 

Th'rt bflohj cew'i^ig Ifw en- 
lln Said-— Tfifi pmiuHir 
IuM'oitU pBivi 4i> praaaeal 
I^MtarnoFilala pi' thaiia nn- 
CNn shop Pp^rtilPENB. Hll#p 
and Doc-nlioFi pi ippi rni,- 
«hiF44. U|E| 

an ■ppPmaRIng procp-ifu'Pi, 
l4]r«vli.Jisa 404 r<iti'ii<*i, «ic. 
. . . Hiuallr vihiablp lap bp- 
gliinsht ind pnpaHanCvd 

mpPiMha Ufl. isirr— a Vof- 
y^S^tia 



HASPIfS AND 
BUILDERS LrBRAftT 

Type lllpfirplad yplgnwi en 
lha ipCrinCe Pi mhienrip anit 
bficicliying Pipht4 ypllli 
bipw .10 hnlpTipadop end dlnC>. 
tleni, isilAB. 4»h- 

nlrieni, rpmiylai, diopriniB, 

liblBi,. astlniA'Iing A eem- 
pl«l« ana iulhBPltlC Inlifa lar.. 
ppancb librirv 75$ DISCI. N4 
£3.ies~.s VQiun>«i— tif.rv 



PLUMBERS AND 
PIPEFITTEItt LiBfUHV 
A yilubit U-v«lvni« tl'4» Id 
IfM prlncipliA, [PflEtKiai and 
*ApM evil Dl m4a«PH elyiTib. 
litO TdpIb, hlNriUJ., Iiitu.!*!, 
maiaimiee, flrfifijg*. ^ 14 . 
linn AihI p^uen itipra bt oil 
Cev«rt4 in 1h«lt 1yll)> Illv4- 
IrAlad, l-BBT lo midBiSilana 
wolMPiUt Ne. Sai65-^ Val- 

U|¥K|1._S.1 5 ^ 



JUOOSWflfTH 

JtUitTSU 



Wt GREATTS1 SElf. 
deienseststew 
KNOWM TO lUISII 



lCiirn-*l- HoiTie. Cwr sp 

hun[p'ea:i bl da^dly s^il..' 

whICti pMlIt #tv 



SATISFACTION 
GUARANTEED 
OR VOUH MONEY 
BACK! 

It you .liti ng| complQlflly sall-g- 
llad Wilft thfE bOPiit. 'VOU rnay iiQ- 
rurn th?m within ID dnys fai a 
lull refund. 

THEbaOHE AUKL A CO. 
f ^ Oiviiien nF 

gSjk in Saw's A Cp , Inc 

laanniopiis, mapina 



POW 

□ ?J163 



{fpTshnse SACrEl . _ _ _ _ __ 

aVia you loprolecl yojr5eir rroon 
any aUKhar" Eaay la learn' 

TREE COLt?flFML DROCHUhE 
REVEALS S£LF‘DEFEHSE TECHN-OLIES 

5«ndio: universal, Depl M 

. 60* 35303 OintOtt. MiCfflGAfij 



Theodore Aetfel £ Co. 

*300 Weal e.?nd Street, Indianapolis, Indiana 4€?t]6 
Rle-m Bend mo, pealoge prepaFd, the 
ehec><o<] ai rt^ht. I encloae full purchase price, Ptus 
appricaible aalas rax. 

Name 



n 33tS5 



S3 174 



r9s 



AIR PISTOL $ 



fWITH FREE CAN Of rELLETS||f FVEI 
IMTRBVtD MdIfEL, Bum ta I Ait a Llfatlme. 

vAltl mHh .177 



3Oto‘S0 



T^hFi f»lK ^jlahi ilirri Thii. f^i . ... __ 

tlP GirniBn ««r p„,IVl 1| a>|F Fha Pi^«l 4pd B4 

Vipmuilhi.. AcfiiriF*. Np C03 Cirlriaeil. I* 'iplKB, Bi'IMP 
Dnn Jn ■ IliiPimi Ih'pm. Orai< mtipbI. DnivtJ.Sf 
Sof'tt LbbIPih Hmur, $3 .li iK ^ HA Dalyn MMi. 17 44 Wd 
24 D>ttviF irr h 1. ilHl D*rb. rl.H Hd. 

f^l 6 TOI_. Dypi rv.v 

451$ Hufiiinarofl bt. 5fi.. In4 JVi^fln, Cillf *001J 



OpiPiti 1 raipitip[)i.iY ihupimni Iff . ^ * I 

iP<F Wilh «i invffl-mt«1 SlM. _ * I 

Wnrk rrnm yOBir b#)Bntffl( ergiiigi. : 

(hir friPhlrilfyid4>'y04j inprigrraiQr)- I 

4l mitlifi* ef gpieifing, oT tnjiincu I 

grpmeiipn ind pn pPHtirieveur wari \ t * 

. Hbo 4 Soon* Cimdlar Slim B Anim « Cham Sm I 

• SEiw(«KabiitiSti*iniCkirpw|itan TT * I 

I n*«ti in4 BiAa lUlfl 1 MBmr |Ib4ii. t 

Jtfm RndPcliavi: “'Riinki Tar ■htffiiwt'^TSa 3}|. u ! 

II h^i»a for i^rNwif t*4«vnctl PU<cfi|H4 ii, I ri* 41' I 

nnd*'l4''dmtil p>Mlsl pn oi'^nrwtPHh. '' . 

mrnw'Ck 

irVBTIyiU NMIh Jtmwmnit, H.y. I 

-STAITT NOW...WniTE TODAY-' 



.—I A TtAJtS INC0WI£ in t WEEM ■ 

w A \ fiLAQtUACK PLAYERS I 

JbC I iJm niT ^F l i Bia ili. ^yi^^Uriwiar ifiiwn h» | 

■ PB ' aerm IH.H M HKHIK OAr tpPM WOir I 
|M| I T^y*4- P*y .?Br4i. W ^hortB ■* i n « ■ Mil i l l ^ I 

■ pB I n«POiB:tl I 

Rf7:4i ■ aekDAV ran fiQNi imal ■ Z 

"Ve-rl| ir«y myw ** 1W\. Na bH ' iiMbp Sot * 

.— - '1,1 a Mill at «Midt My| #. TmI b* aowioa. | 
putncrmup run onruit via mwmmi, ■ 

MCE dRAirr, D*pl. 371 ■ 

j2i.P*.(ini.&syt.-^!tlVB!wAWN.J 



ORDER TODAY— JUST USE THIS COUPON 



DISCOUNT 

SAIE3»«: 



AcTdfcsS 








City 


SlatB 


2ip 





AiiilrtBi . 


City 


fllAlfl 7Jp 1 


1 Bfliiosp r 


iUM 1 


For Ainhair 


1 $l.§d U.S. £ llan. 




□ S2.SD thierseas | 









rAFJUf LiAtHER tUMPANf I 

OFFERS A SPECIAL STARTER 

GENUINE LEATHER 
BILLFOLD KIT 

$100 I 

GfmI introducl^ to iHrlwrcrtft Kit ^n- 
diida* pt*’ £ul pRrli wllh Ipi^islv |K>- I 
•mlwnvd dasign, lica and imtmetkiiu. All i 
you hava tn do danafnbla and lacal Com- 
^atad valua $S.OO. Vau'll aim racaiva 
Tarfdy'i laiTharcfifl catalog ihowin^ 

Hjptiliaa apbd bouki far cftating many valu- 
able leather itemt. $and niim and addraas 
to; Ttndy Lafthar Ca., Dept.ElWK, 10D1 
Foch St^, Fqn Worth, Tf^fa 7b107p ' 



ATTENTION WOOD CRAFTSMEN 

Expinding CDitipan^ roods pooplo to maka 
small MDden parts in tiieir hPrno workshop. 
For dciailb send ssll-aOdrassad, stamped 
onvalopo to: 

MalhiHlt Rcsoarcht Inc# 

D«K. lit ait dAtiii fildii 

Ft. WavPAp iPStiim SSMIS 



SILVO 

raftAhii) 

TOOL 
CATALOG 

Thousands 
of exciting 
tool vafuesl 

I SiHitV, Sk\K Thr. WiA, DliAIM. Will. W«liii«i, 
I PriBil, aiBPikli. H4ja|, KiBpiar^ cevqaillHfk. RhS- 
■ arIL HtlAlt, Vli4-Gr44], GriHiai. Nleid. Paav 
, Cllflfl. llJIdflIPt. FAMaiW Ui Mttlv Die«r «Atl«PA|l^ 
^ Adnriitid brAPdi pf Tnok t. &upj]llii. W* ihlp 
Cb(h| t* Cmx Pi erlcn hird t« BAAl. arnS II. [HI 
' T*t ipr hi I Its pi.|c ImI iitatei' loiip, 

I Sll^a Hardware Ca.^ F'bl-7$ 

I 107 Wainut &t„ Phltadalptika, Pa. ISlOe 





MU 



Fantastic New □isenvarlH in the science of 
bodybulldiny. Add inches c^f powerful nrtus- 
das W ariru, shoulders and lags. B*- 

crets on trirnming the waist wtin ultras 
iiHHJern mathods — fast! AasuiU Queran- 
teadl Sand for free hrochural 

Uhlveful Bodybuiidfna bok 41& Dept, m 
D earborn, Michigan 11171 







wAmmrr 

CANOE b KAYAK KITS 

iuu 0 WB omm ^hbm bdod ciRvu pi. 
RiEWr itci.^A miHCiASS ftc uiials 

Wf P^Mi'W 











■> corrn i e«t tits chCh Cl nx ,i »c. 



uai CAiirohHix aw( dw m 
fa*^rh4c^'ri CA wne 



AMAZING NEW ELECTRIC ARC WEIDER 



■> p-Dwt-p 

hrpH#. HiWil*, Dlptl All 
>ni-lMlipr UH' iiy I jU ^ulL hniAv CiFuv- 

pi4r M-yltih#4t. #ifHd'r*phiprH ni'iu ~1 ap^It- 

tMflf lur EPrt-^^taeHrr-'hantli. CpxtipHIb. 
rtiPK piv wtcpi kill Li| kiKii, 
kPknh., UrbO^ wild, Bn f^'jK 

evU.,i|Vhll'i-'l-il- - .A IpIH 4 A 

ni.4 ri4ninqil_ g ; 



UrTM, vri-jplinn 
np f.pp#rl4<kH nr*wel 

SFID iOKiV i? flS f nri'l liajf ip^^miia p 

.acmivnir i-i^y m -h-khi p:i4. 

I-}- Ih'j liL llJiA. tiihp4inu buFPkut fuiriBi**— la diy 
lyuHh PrM IfIbI; Hv-v, r.#v.- IMhlW lUipfti-V, HiiWi 

(Oflp}'! Mtewiy w»lhi' h«r. HFM-Bi MaarnBV. 



Esiai 




DUNE-BUG 



C4nlp.|«lB pPBBk a 
M hint b builif 
*^p « BlH-. P4-PE 

MrtF. ^Fhi, a 

A PA4V FtHAieip 







send $1 fur DUN M US phj. la: 
BUI U7M3, JLlhSa. Cl. 91707. 
Ph i713] 331-0334 




^^DUB FOUHONrEm" 1UUT FURHADC 

tlNCI 1«» 

HiHtbyiilE- SfilVDais. luvintari, utt. 
Meka vdjf own oStlilRS di HI? 
motil rrom cast Iran, ildwn IP lead 
and zinc. Available in tiiai fibfn 
hi iK Its. RED BRASS. 
C^mpiale units furnished wilh AH 
Sizes. Send 2SC for cireular. 
cm SPECIALTIES CU„ FHC. 

P-«, P.p. p«p 1*9. M<P4 I<^b. 



110 VOLT A.C. GENERATORS 

60 cycles. 3000 watts, wt. 37 paundt, 5*^1 D" 
FanbeM UirNen fraiw car or pickup, dperaiei l.V. 
All power twls. Over I3,D00 In se-rvka. Tbit ii 
pur 7Sir ye^r, Ctiarbnl pcO 6 niPHthtr SllS.&O 
Pesipflid while supply ipsis. Oiir X 1300-halt ten- 
erstar needs no battery. Special pr|ce^--S9S,00 
Rastmid . 

Virdan Pirnu-Oilt, F.O. lex 1 1 10 PM, 

3121 Harip AhUrlllB, Tems 11m 



TKROmE-SPEEO COKTHOL $18.9$ K FD. 

A ijurlilv iMmiuxJ f|k«i 1 rwilTDl aI I ha hiiPN'-l iptI<ei. 
Viiii rtih.4- iiistinr tirlTina yii.| n>rh"di it>iiu a 
'JHB' [rrrIiDu lyFlnu «i 

iplIWiL iFt|1 

. 'T-- FHir DpmtE If nlrrlFluil 

Eir hlisiillahii _ 

l^iTfwu.1. Jpl-L ■ Itiup'h t?r Ihv llluniiTiilrJ ywtirfa itiriu 
II ui. .V (aui'h IlM hcjilcr TMJliil .fp']>.'AAFii 11, ir. min. 
IU#i«JI;il|i>n (LllW, eill Df IV *«.V An cinpiiiH-piiUi Ara- 
n'j.LL. lliiyryiilfrd Kill ull ll^S'.i'kn yiiJ Irik-k-. NfdJ tn. 
FKHFAllMAHClE 

Bkx lae WFTiBdf i. Mui. eaxu 



BURIED TREASURE 




Udie Irpm a lONC mSUhCEt 
aitl mn lttiHiHt m£Cmit*L liKitut 
^NpranFHfF iHFOnwATivE naocuvaE 

W 



rauFa. FirOaioa aia 




DRILL 

YOUR OWN 
WATERWELL 



With this law-priced Dutfit you can drill your awn 
water well at a cost el aiiout 12^ per fcotl Also, this 
unit can be operated liorizontallT to drill free-flowing 
sprinii in hill sides. A bi|, lact-filled pachaie and 24- 
paEBboDk "flow To Drill Your Own Wiler Weir n just 



1!'^ 



ODk "flow To Drill Your Own Wiler Well 
OD PRO. (Refundable) 'WHITE TODAY 
DECPROCK MFQ. CO- 

im L^eyelte Fhwypf CptHhe, AL*# UHl 




O' ' owEll If mjflh 
SM UkHd 
■ fUN 

f paacttcal 

t OUAHANT^D 

DfM[4ng «) pccHet. 
Pffiyci (gr 5 grrv*f# 
EHlkvi piece md^ pr«- 
licel u*e. HepiKeeb< 
cbinb tHedee SO cenie 
each. MAfiey beck tf 
EKECUTEK nflt««npii6il?Hl»i«L 

717 Soulh Cwntril Enpimwiy 
: niciwidion, Twui 75tM0 



f^.n (Uih n *wi* 
■nenakflkpf w 



SWITCH-BLAOE COMB 

IJ' ■— ^■— -- 




HASTEE B'^ADJTJSTABLE AUTOMATIC 
SETTING HATCHET WRENCH 



ll't pn AdRSInblO wrerrtCb wi|h Fwlch^l fcheii. 

The herdor PKd turni. lho lighlor mo 
H AST6e-B grifpt. FilB Brtv oul irom ^ ‘ lo Ji ' 
-metne. me. Satm cheek ar money order 
I Iowa ns, add 3tL sele s lex] for immadiele ^ 
delivery. 

DAVENPORT TOOL 00# 

1 137 E. LoCieIro f1oad‘Eidrldoe. Iowa 33749 




VENTRILOQUISM! 



ritEC IHrORHATION t 

F.kfrv lb lekfn in {(l-Ut] 4e.jf with cpur 
Hpim Study Couree. EtESULTS Alt£ 
GUAS AhT EIi;b ! ViTDI lArlUElr 

piDleeaionelLv hhiLdtnLftf^ vrnl riev.irii 
FULL COLOR dummy camlm: dOC . 



MlllHEt;Bot42DP;Littleten CoIg 80J20 



TRUCK DR CftR! 



Hmpi* ekrti ** 1^ r* 

■ dBBhii ^1lw till ,iMi M* li>J. 

l.iRivll Uf Tk 4««« -W 111*— 1 lA Vnll IH. 

evvvr ifttn e*f 9E>t>i lapphi- 

Irr - Fiu-h - HUi|ik'ri # T>Wl<^ - t-l«hrh . 

HtjCFP* - rVIHl ■ S*BV- iiliHi* C*tf, 

Uulk. Ciuvpri . WFllt* ■ By-#!**. hkld-P'i. 

m\i ONLTiajM 

iITUrUi’ o*Pii>iri* e*»ex T* 

*L|K iFirf EBPFtFBlrn-i-PBM Ifl kt FBCliBni . 4 JbB YbbI k#FVl#V 
WiFF^sly— le e*v iiil! TpI*! — 1*^1 f** flrhyp*— 

*|i *»F*.C*Bip»F» — IlHili Brilrr. 

WtSTFRII EtECTflOH lU. Ogpl . PH-9, Heenwy, Hebr.ftll47 




SAVE ELECTRIC POWER I 

Save utf LA fl0% electrical tuyntt nilb thit unique. 
Inexpensive, pertsblc, pernunent and lefil metbod 
•pphCBBlE (or shops. Hemes, ficlprles, businesses, 
iarms, sites. 1Q0% Refund Qefranteed if net 
tcinntUkal^y Wiind pr if it emsplb^s ilmmLcki. 
InlonrveliiMi tl.Oa 

CONSUMERTRONICS CO# 

P.D. lex 13H ilJinui»rd4, N.N. 14310 




ONLY *2« 

g'' Owtrall length 
5" When Cloud 

• Open? instantly 

• Sharp and 
Tcugh 

• stainless 

Steel Slode 



Film 
open frr> 
Stenily and 
rpckt eulo- 
mdticeiiy to 
prevent bccI- 
dent^t cloainji. 

i?aioir fiherp 
touRh steinless 
Stnt blade lor rt- 
tiabie use And hard, 
iang service. Madgy 
hech m 5 diyt if not 
setislied. &end S3. 74 
plus Zb< fp cover posi- 
aje And handling. 



WESTSURY SALES CO. 

»,0-. 8DX iU, WESTBURT* H#T# tlSSO 
DIPT. L-W»M 
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POPULAFI MECHANICS 






CLASSIFIED ADVERTISEMENTS 

Ral«; $2.65 per word payable in advance SAch Inserticn. Bold face capitalized words — 7Si per word Addltior^al 
{First word set id Bold Face at r)o extra charge. Zip Cods Free), f^lnlrrtirm Insadlon ten wards. To be Inserted adder proper 
claaslficaticn. copy must be In our olfice by me tOtn oE the sacortd merilli preceding dale oE Issue. The next evalleble Issue to 
place an advertisernent in Amerlca"s No. 1 Classified Section Is July, The closing date is May lOLh. 

Send remittance and order id H. E. Kappel, Popular Mechanics, 224 West 57th Streeti New TorK, New York 10019 

P|«a>e make remillance payable to Popular Meohanict. , . .. When anawerino advertleemenla pleaaa ua« the zip coda number 



AUTOMOBILES 



SOOKS, RflilArallon Tuning etc. Maigannc 

h*cli issues.. AnyUilJig ■ulomolivn. Frtfe iMflfitSi AtilO- 
boDlis, ?$00P wf. MjgnoMi. Bupdaltk, Ctttf. ^1505. 

311»DFF Mitt Cip»CltLHi« Ji|JillignK. Higb 

Intdfitily Heidlightl. Otlier S»i*!iniEE. FF«fl CjIiI<^£. 
Tlwe MicruflflJ IflC.. 29M faimouui St., firdahljiii, N.V. 
I123:S. 



lAHOBLUTEHS, t3E2.5C— t74S.tO. Ffm CsUIOfi— 
Tfunun. 1330 Mlrhvl, Vdu(1£tlbwn. DtllA 44S07. 

"50 MPS C>rt>i.Jr«Ecir$^ — On they Eicis.tT Fr«i OflUili/' 
MAdlJon. SoJt SeS'S, Kea lucky 404C3. 

V-l Runt bn 4. Proven SunjUiiiHl Mel^M. Ofitin’i 
f3.M. Minntiy, 23SS M. Milford, KllhlSUd, MiCb. 45031, 

$iVf MI^Eir,Teil7TJilE. Mark Un fl Litiitiani, AS- 
SBnnOkd. pv^l^l4t. MP-iS. Cplt SErvIcES, Si>k 61], 
0ulil4|e P^rh, M<d,. ^740, 

HOW tn Sive tSOO Mt your caf in 12 months! 52 .IW 
Book WDFtlri SSaO’ to ybj! Mirk Roy, ffill Snnta Mgnica 
Bnulcvard, Los Ail ittEes, Calif. 90D6S, 

EiCCTRIC OaB Snlil^knf Instfuctign'ji. Frlft InForma' 
tf&a, lott Cngipeerma, 4&60 73. d. La Hewi^Cal. 

SAVE QU. Bvlter [tillt*eC. S if-plt adju^tm^nt, 51 .^. 
Andrftff PiSaniD. 9641 Avt-nut W, CillCAao WW tT. 

fllEy£.HT Auto TAtlt^No-lDck System cnlv fou c»n 
slail yauF car. Ten-mlnuEe InLlallatLan-Kit $S.OS. Jnnic 
Products, Sdk 45 1, East Cf^trijit, Mmfiifan 4£C21. 

"TiR HArB'' TO STARTT FREelftEmmlMfl^^ Aafligssed- 
StaitiD^d Envelope. Thiii. ed fi:i 197S. Lee Enterprises. 
Bw n, seriePieid. wi, swa. 

SAVE-gaS-dil eluEtA-eAglAF-UEtailt Free. MPtalpy, 2532 
Superior, CniCafg. fU. SOBtS. 

SAVE MW>?y, revamp oresant oe llltar rectrarjiE Icr 
penries. piBAi >2-50. Mes-cAek "Designs," Uto im. 

St., Henrief, La. 70062 ^ 

PEDAL CAR. Rgvplullgnary K»w De&i£(i. Fast, LiRhi. 
Fuh Td Drive. EaSrIy Quilt FrPm Kit dY PlaAS. CpntpEelE 
SrncNure S2.00. [REfundabfEX Pedal Engineermg, Boil 
1641. Larigo, Florida 3354Q. 

ADD PRDPAHE-BUTANE Td VCiuy EftgiAa. Keep Ga»' 
line Fpr RaservO. Easy-Tg-Follpw EnstruCliOAl lor Hand 
Toofs. FREE DETAILS. LPCh Automnliva^ Bdx 2253. 
Cofprie. DregWt 97402. 

"VOOR FUTURE tn Altornatiirg Eraerjty Sources." FbCt- 
Fllkd PutHICillw TeUi Hgw to Cet Jo On Tlie Ground 
flour o1 ar Ess^nllal New industry, >2CQ. 
Envirflnmental Pnhucatjons, 809 f $t- San Cieea. Calif. 
S21D1. 



AUTOHORK h Your fluTfilir Alarm. Cotl lr&& than 
>3.D0. Do It Yduriell or Build for Profit. Illuitrated 
UlUruCtmhS S2.00. NFP. Bojt 340, Lacaniida. Cal if. 
9IQ11. 



EUENGEHCV FLASH COAiraUHJ CATIONS SyM^tn. 
5.00, '^CAH"VFRSATIOH”s, Bok 370670, f looSa 

3137. 



INCREASE Ca^ Mileage up to 37% with Airmaste' 
Jet 9a$ Saver, easy installatum, SaEislacElcn Guaran- 
Eeed. SIR.99. Sennett, Boa 4312 PMS. Tofcka, Kansas 
6SSQ4. 



VOLTS-WACDM. Convert any car to elecEric, Step b> 
step iniEructkons Include design at contialler. balEcrv 
onarger, etc. Send S9.9B lgi Voltswaggn, 5111 NE 12S 
Street, VancDuver, Wasli. 98SC.S, 



DEPREClATlDHi Step Btiymf Auto's Bljj^ast Crist- 
>2.00— Idle rrna [..On Repays Many Oollirt. EKOtl 
Qrfattt, 26361 Farrinfifen Ave,, EuCt^d, Ohio 44132 

MIDGET CARS 



TbuR AD IN popular MECftAHiCS WILL BE SEEN B, 
Mare than S.QQQ.DOD aollve buyers for your products 
and services. It casts only ^2.65 per word. And. ir ycu 
wish td run afl ar part Of your ad In bold capiLal let- 
ters — yau tan dg so for as little as 75g per word 
additional, fitl POnt Stod your ClasfSlUtd ad lo: POP' 
ULAA MECHANICS, CLASSIFIED PEPARTMEHT, ?Z4 
WEST arTH STREET, NEW TQBA, M- T, 10019, 

AUTO Sm>PLIES & EQUIPMENT 

multiple AE£TRIItE iBMITtOH Impraurs CcorbusEltMi. 
Fr&e BrOohuri. LabtranicS, 3635 Hillside, Ypsilanli, 
HiChiBan 4B1S7. 



HOTTEST Gas Saver on tlie markel. Shpuld sEretcIi 
Hlleafo up lo twenty percent. Free details. FreP 
Enerey Speclalfst Co., Kl. 1, Qdx 31 2B, C:,nvvay, Boirt'^ 
Caroiripa 29526. 



cCRVAIA Parts ■ 904 Ciflerent Parts: Catalague 
St.OQi Ctorh's Corvair Pa.ts, Stielbume Falls, Mass. 
01370. 



RAC INC Cylindtr fkadi. Pistons, Rod&, Manifolds. 
CarbureEarS DrJE^ MatCkr, MoEoroytles, Catplee >1.00. 
CgrTvpefitrpn Nestis, 27554 WICih, RomufUS, MIch. 40174 
313 946-9050 

HicH powtn auto spotlight, piubs mip lighter, 

tO'loal cord, Dn-Dlf switcli, PisEol grip tiaodiP, Guaran- 
teed. Send 15.05. Treasure, Box 401, Ddpt. PM-S, 
LiUrptila, Ga. 30053. 

DISH BRAKE PACACR paclTboarl fiRA without reoipval 
Pi wheels rotors calipori. drakes iLnes. Trem Prgdiiots. 
7A Page Rd.. Bediord, ritass. OizSo. 

"'ALTERNATOn Conerator Rebuildihi Book." InfPr- 
rnatiem Hedefund EnEinecrinE, POB 5777, Lat VOEas, 
m. 39102. 

MOTALOV RmA '^aJve Job while you Orive. Only tt.50 
postpaid -Two >tZ Co Gnarante^d AnJrjs, Bgy 34337. 
Oept. 39 IC, San Franc if to. Cal. 94134. 



REvOLIItldHAflY Auto Air CpiHlItlaner You gad build 
for Abgpt >50. SAVE EiA>- FREE OeEalled InlormatLpn 
SfiOde Age AesBarcti Cp., Dept. PM5, Box 770. 
Columbus, lodiaoa 4 7301. 



PARTS; Army jeeo and truck parts, Spam Parts A 
Equiptnetil Ca., P.O. Br>a 751, Levinilun, Henlucky 
40502 

PLASTIC Guard Super Hiph Lustre Gar Finish. PrO' 
leots Full Y6ar! >5.50 postpaid NO $12.00 Guaisnleed. 
AjidrIS. BdK 34237. Dupl. 115, Sair FranciUb, CaNt. 
94l34 

SAVE i>4». Aulptnoiive MAlve Li»k— Cdarpnl««d— 
iiee mibrnnatian. Kwikseal, 22 B5, Bok isil, Redding, 
cal it 96001. 



HYDRAliL-IC Jack repair kits parts and Suppllat- 
Catalpg 50t lln euln|. Hydraulic Jack Packing & Tool 
Co.. Unc-. General P.O. Bok 3. Slalan island. H.V. 
10314. 



HAR Bdodle. Kit 1di Ubk - eliminates runi- 

r^JEinf lur sYnall ItOrbS. UrvStritCtured d-esign ^ three 
itppered cantpartments - pbabia OLack vinyl Cl2'' X 5^ 
unfilled . Free gpld Initials. >4,95 ^ SuperO GItl. Jacpn 
Innustrles. Bur 231. BOSlon 02L46. 

MAVERICK owners >i!flD >41,95 for Guarani eed 30% 
Betler Gas Mileage, yggr Mgney Back Next 400 GaHnni 
U!i4i!l. Doramon. 3124 wcwoka, wewelia. ckia. 74B04. 

HDNLTDPI IRttlTiOH nillNC, dwell Bard RPM on 
Tachomelar Type Meter. Three tranilstor Circuit cen 
be InsUlled m Eristlns Tachometer. Precise Timing 
and Distrlbulor Advance is Essenllal in Perfonnance 
and Ecenomy. Cpistiuct^gn Dalallt >4.00. Hegulres 
SUn^e Mechanical and Elaclrlcal ability. Timemortitter^ 
2330 H«hI PlaOfl, Walli Walla, Wash. 99342. 



UHiauE ijYiit Gnntknuousiy Montibrs ignition p«Y' 
lurmiaJi'Ce. 0-Arc. Bor 47876, Los fnEcles, Gjllf- 90047. 

MILEAGE GRABBER. Tired Of Beung Fuelisb? Our New 
Filter Candlt»on Manlier Can Save TPil Money. Easy 
In sla Hatton $2-49 P-P. FCM. Co.. P-0- BbX 1D6S, Oeden, 
Ura.i 64401. 



POWER FOR TOOLS ANT WHERE! I 110 Volts, 3000 
Watts. From Car, Truck Altgrnat-er. BuMd Converter 
rour::el1 foe About >5.5,D. Sleb by Slea Plans, 9end 
>200 DYN Enlerpn^es PM], fiox USB, Creensburg, 
Penna - liSDh 

WATER VAPOR IN LECTOR Increased Porwer Gasoline, 
Mileage, Completely assembled easy installaliKMi 
514.95. Free lileralure. Ra-Dar Prgq., Bdk 2D3. 
FarmingMlIle, N.Y. 1J738. 

HOW Tu Get Gaurllne and Ner;essilla» — mnleiale'l 
Inlormatian, >2.50. Pubflihar, 1D275 Tama, Baton 
Rau££, LOuiSlar.fl 70B15. 

FREE Biocbure Auto Accessories- Improvements. 
natch &r , . 906P Linila lc . , HiehirdMm, lx 7W8Q- 

ELECTRIFT YDUR VW BU6. Btal the GAS Crunch. DS' 
pendabit ti<Hi-PoiluTliEg Local Transporiatkon. compieie 
Pi arts and an Parts Available. T. Fnija-ii'i itectnc 
rransportation. Charlestown, nh. 03603. 



VEGA OWNERS! Replace flusted.Clut Front Fenders 
With itrong. Lbghlwejcht Fiberglass Replacements. 
Exact Ball-up 1971-71 Vegas. {60.00 £acn. TAM 
PlasllCS. Bdi 2733. VounsSEawn, -Olilg. 44507-^1-216- 
75S-7372. 



AUTOMOTIVE PARTS WASHER MACHINE. EAST TO 
MAKE FROM SPARE PARTS. PLANS >3-00. B.9I( S35. 
Craed Canyan. Aniana $9023. 



MorancYGLES, gi cycles, 

MOTOR SCO OTEfia^ & SUPPLIES 

MOTORIZE 3-Speed Bigyelee Planst! simple Con- 
versiun RETAINS GEARS. Guaranlee^. Order PubllgatiDn 
27413, $2.QQ. Ha,per PubNsliing, Bdk 9504, ArlinEton, 
Vs. 22209. 



chain 'DOWN sgiid iteei. TAinper-pYcidf baits. $tdps 
theit or mprorcycibi, bicyoiai. boa it, trailers, Anchars 
■n cb-ncreie, cement. Thermb-Chem, P.Q, Bpi 154$7, 
Tulse, Dkia. 74116 >14.95 Cnlaldg >1.00. 

AMERICAN INDIAN MOTOkCTCU COhPaHT, WORLDS 
LARGEST Supply al Parts lor AMERICAN INDIANS, 213 
447-I07B. lid Easi Hditineton Drive— Monrovia, 
Calirorma 91016. 



HONOR, >25.00. Oirtl Bargilni, send >1.00 (Re- 
lundsbfej. Motbrsenoter, P443. Bend, Oregon 97701- 

HDTORI2E BICTCLES— PUNSim CldCtrlt. >2.DQ . . 
CaSdlina. >l,DC!i , . . Bath, 13.00 . . . Ciiaraniedd 
. . . Britt, 956 Springdale, Attejita, Ca. 303D6. 

BICTUF HELHET. LOw-CuM ProtaCtian. Cwnplete 
Plan; 53.00. RDmeo't Haadf-ear, 4607 Wert Seminary. 
Rlghmond, Ta. 23227. 

NICHWHEEL BICVCLE, Cwngletely RJdabIg AnlH|ue 
RepNca. tlx cnlors, $259-00, Free Broonure. M'2 
Englnderine lih;., Bui 10 701 M, Si. Lnuli, Mitsouri 
631291. 



ILLUSTRATED CaUfdg, 25 1. PArtt and AdCiStarfes. 
Cbstoni and Stock. Fur Mott Makes and Modeis. 
MpitorcyCle Supply, Bdx 15BM, Faiibury. Iffinbii SI 730. 

MQTORCVClES, Co-Karts. BuPpMus. Discount Catn- 
Idei >1.00 each. LDrenca. OinvUle, lllinolt 61B33. 

' TaTENTED new product - Simple, AcCurald, Air 
PressU'Te by Color - GREEN PrUotrly Inflalud. RED - 
Add Air. Screws to Valve Slum. Qluwaut Pratectian 
iHfi -THEFT F»1ure, 1 it. Guar. >3.00 - Pair, Specify 
tire Pr'essirr^ When Order In t kewmalict. 220 N. 
Asutanu, Park HIdge, III. 6W68. 

SPACE, ROCKETS, ASTRONAUTS 

UFO MESSAGE REVEALED!! Will Ifma's ailuunding 
1973 Uucauntnr wilb aliens. Order nowl Stereo album 
>4.05, 6-lrack tape >5.95. Add TSD handlJnr. 
EiKwiuters. B31 jEfrerfdit. Bowling Crem, Oti|g 434D?. 

rodaet Buitumg Publications. Gataiog .90c. Rotund - 
able. ft-KNeti, Sen; 7274, Long Beach, Ca. 9QB07 . 

MOON PHOTO'S Cfber Space Souvenirs WbrlP's 
Largest Galalug. Free. Astrolaim ProdUCiS, BOM 234. 
MerrlH ls.land. Florida 32952. 



AVIATION 



HAM Glider WEEHIV. 12 Ixsue trial, >4.dd. Bax l67l. 
Sarnia Uonka. Cetlf. 90406. 



HANS GLIDING Handbook. 200 Pages, >5.95 jwstpa.ld. 
PpyntBFj^ Bux 4J3^-S, Santa Barbara, CA, 93103. 

AIRBOAT propellers, Cngmei, Hubs, Mounts, Sup 
plies, dorvalr, V-W CfMyerjHm-S- Removabie Airdflvei 
dataluH $1.00. Banks' Makwell, Box 33Q1E, Ft. W«rTh. 

Tetas 761 D5. 

UlTRA-UGHt HANG GLIDE R> F>dm world's raTgeS't 
mgnulaciurer. un4urML$.ed quality £ safety. Rogallo 
plans— >5.00. KIti, Complete gNdurs, Free fldgflllp * 
Icarus Lnlbmutian. f reU' F I ignt, 12424 GleDstune. 
$ylmar, Celllafnia 91343. 



GUSTOH Wlndihldldt, Canopies, Skylights, Bauwddt 
Aerospace, Tkwjng, leRby, New Vork 14482. 

RECHARGEABLE AVIATION FLASHLIGHT. White and 
red beams, saves nls-tit vision. Cuarauteed. >6.45, 
Postpaid. Aifaiuk. Ook 842 P, Green Say, Wise. 54305 

BUILD — DNE-MAH JET HELICOPTER. EaSy Inexpen- 
sive. Detailed plans. drawldgs->S.OD. Helicraft. Oax 
7153, Baltimure. Maryland 2121 6. 

ALL About Dalioonlng. HandDduk >3.95. Aerostall'biv. 
flax 141. IjDug Sault, Ontario, Canada KOd IPO. 

"wATElTHifE— Rdfalld Dtiign. unlqilff' Float dnd Re~- 
lease System lot Exceptional SsFely. Send >15 lor 
complete Plans H Delaiiud Flying instructions. 
Price list Oescribing all Parts AvallabTe fri»n Fsetory 
seni free Upon Requ'esl. Fred'S Enlerprlses, p.c. Box 
21212, Sail Lake City, ElUii 04121. 

FREE Plastic MgddI ^'BLUE WASP" HAN6- GLIDER. 
Send SOc Idr nbstsga and handling. Plans lur CYigmai 
Blue Wasp (Fiviiig Wingi Kang Glider tio.OO. wasp 
wing Gliders, P.Q. BOX 514J-P, Salem, Oregon 97304. 

HOVERCRAFT 



HOVERCRAFT Plans. All sUeSi Tested dfeSlgni. Cala- 
Idg^ >1.CD. Universal HoverCrafl. 2611 lB2hd Place, 
R»DiidD Beacb, CiNfomli 90278, 

AERD-CAR Amazing Huvencrnlt built easily wlUi ordi- 
nary IddJS. LawnmDwuY engine power. Carries one man 
plus. Hovers, flies FCtrward, backward. Sldewlyt bver 
laiid..''siww/waler. Coynpleld cdnJlrucTlon plans and 
brodhtire. >S.95. Aeru-PnjKts, Bbx BllOPM, Clinton. 
New Jersey D8BQ9'. 

[Centiniied en ns iL pi^e> 

"may 1575 ai3 



MATS AMD TWAILEHl 



RDAT KITS, HULL MTS, FAJLMt HITS, PLKHI S 
PATTUMS. Warhl'l lirge^t c«taFc|, Ov«r ^ (nodcru 
Uks^snc tm 1ti« tmtteUF ln< llbeiiTau, plTwood, strip 
plMKlni, SlHl, altimltiptn cemsivt. Crwn 7 to 70 feet- 
UIL-Pnml, Day Sailer*, Motor SjHaCS, OCMO Hacera 
Trimarani, DltBtfiarsns. POWEH-CruiMfi, TrflwJeri, 
Rui-i^ouls, FlaPini Bvts. Kayaks. Inburd S D<ut' 
iKurd HydrthnlaMi, Ttinpet Boats. Also complalf iHHit' 
bplldlig [tiateMals, »IF;, iiberglBSS, ply^dod, tie, 
sepd ICT catatoB fj.OQ for catalog plus b«at' 
bulldini guida to aarli Cralt, 1<-P, ^lu Lane, 
T-wn^nda, Hew yor* 14150. 

FIHERfiUSS eUlLDtD'S MATIHIALS. Tactdry 

prkes in clDlH, nut, roviJiar rfnn, apoiiy, loam, bronia 
nails, plywood, manojatiy, Send (l.M for lltarature or 
(S Ofl TDF Nterallirt pio* booklet on mold inahiPE and 
-How to" fiberiiass. CLARK CRAFT, IG-Fl Adiu lane, 
Tomwanda, Wai^ Torti HtSO, 

AlbCAT alrboatt (lAe hunters, lisfierm^ to action 
packod tnarstios IhrOuaJhout the Tifortfl. Hil^ pertorm- 
amco libers lass bolls to completa aliboals^SoiHl SMK) 
for bli cbibr eatatoguB. IMH tilm ava liable, Alrcat, 
P.O. B, Lake Hamilton, Fla. ^B51. 

SQNFISH ContertMarit Slot Dblly Under ^Q .OO. SeOd 
tZ.Ofl For Plan. W. Cole, 1«EI Inlet Or,, $t. Aueo Stint, 
f la. ^aiS4, 

lUAT BAILER; Autamotidi “DRAIN CHECK*'. Flta 
MKHiUr [ren&om drain lubBS. tS.ttS At your dBotersi 
or, add tl.SO p.f handling. Wrilti Da PERSIA, Grand 
Kaiien, MlcbJtin wn. 

BOAT Hitt. MoldOd Flberglais. Sava riMHity-aHFmbie 
yovrull. Factory molded tecltoni bond lp(o one-piece 
craft, so modola4A' tb 33" Cruittra, ’nunabeuti., Sail' 
boat*, Accoswrlet^ tnotors tullera, Eaiy terms. Free 
cataldi. Lueer, [Fept, cc-75, 3SCD West Higtiwiy 13i 
eu fimllle, Hinnewta, W337. 

I4JAT PULHS, FUHE II Tl, FULL SiZt PRmRHS 
fipeciplly for eniAtours. Eitif, prowi methods, stop' 
by-e1ep pletdrUli Initmctioni, AH boHl lypet B' lo 4 ir. 
Sail ' Poner ‘ JnbOardl - QuUMOrd) ' Jfit& ^ Hoirseboft) ' 
Cruiser) hydroplanei Trnrlati « Catamarani ■ Sk|i 
Uoali ' Tunnel hull), Alin lactenint*. iibtrfim, rig- 
giiur, Pardwara, uh), span, bast trail ar pLapi. “haw> 
10 " Send 11,04 lor HUCE HEW t2i;>-pate catalog 

aim FREE *'‘g[}fttulFi]([)g Suppliet" brochurt. Clen L, 
^ISiMP «n)Qcrint. Be I IRQ war, CA B07W . 

CANDEir KayaKlt Factory Cirtot euahty klti, fiom 
E3fl,[K), Many olherenl modaif h Cenvae, bulls. stroti(»t 
oonslructlofl matarlali. Frea llteroture^ Sporturalt, 
poi fiM-P^Alltnlewh, Mtwf JflPty DS&Ql. 

FIRERCLASS Clotb end reain, WsrU'l lidttl cloth 
and non-rnn reiin, el direct mill prices, Complato line 
ot plaitici, illlcon tjconie and hraij icrewt, save 64%. 
HO talD) lax. Boel Plen$. Catalni si lies Boat 
Supply, Sox UP, Linden Ave„ Idiuitira Heigbts, K.J. 
DMBl. 

FIBEREUSt Cenail. Hiyaht, and DuCUOIt). Miny 
exciting modtH. Eliily aaiornbled hilt, US 9s up. 
Free LIlBralort. Ruerslde Canoet, eoi 6SMP. fiiirer- 
tide, Caul. 93347. 

CANOE Kllt-WooD Canvas^ Molded Fiberglasi — Free 
Caiaidg. Traiicrin me.. Bat GU684, concordm, Hamit 
W90I, 

HEW tB7R Oulboardt . . . Top firandt 4 H,P. tSBA 
, . . IS 14ta . . , 44 S4G» . . . $72B , . . RS 

EEKtric SHE ... SB Elecirle $I,09B . . . AU ItZIR 
. . . Scott‘McCulloct>-Eylnrude PeiEt . . . handling SOt 
. . . Elcctia Mtiine, BID Merrick Bd-, Lyn^rooh, New 
York 11SB3. 



PROPEtttK Maintenance And Remlr Do It Ynunill 
Manual R4.DD, Pitch And Balance Kit szb.DO. Vail 
Productl, P , 0. Bor E434, BaherHield, Caul. 93304. 

340 DESIENS, Patterns, Kill, AcceV»nc), Hooka, 
Cauiogtd Powerbmt |ZF, 170 Paiet, Rl.SO, Sailboel, 
7B Pegas, tt,DC. MarlAKrePt, Bor IBL-A, BMuliEon, 
Milt. 43135. 

■'FurRCtASS Qloth, Mat't. Poiyci>let and Epoxy 
R«im. whoiuuii citaiDB and Boat Moidina Booh 
tt.M (rulundable). Soilert's, Bo.r 13DBM, Croon Say, 

Wl*. M3Q5/' 

SUlLiJ A’Powor'furtET bViiMe System lor Small Boali. 
Plant E4.00. Kha Irum (33 .DQ. TURBT MARINE, Bt7 

Glad In la Si root, Mernlt llland. Florida 3 2952. 

Tub- bug, r^ew-LIni iniiabie^SI mp loluPe. SwimttntfS 
and dlvon tow ami safely marker float. Baltery 
powered elKtrlc mqlor with 12 lb. thrust. WeiEht 14 
lb. without battery, 41* In car Irunhs at bsch seats. 
sSS. DO FOB wllboul tun cry. Cwnr^orcrol Pallet-Pdh, 
Ce., I2.j Truxlw Aye,, Ft. 'WaHon BeJCh| FIft. 32548. 

CAMPCftft AND TMAILCR 

KITS--PUIN* 



RUliD thia weal her llabt luggiEt trailer. Take your 
ciompict car or mplorcycle on lacetion in comiort 
Aitles iprlnes wheels tires can be drop shipped: whole^ 
sale. Matenal lltl tufeetlt brands and suppHert. Send 
JS.D4 foi dolalled pilots toi Ed Nieman', H0t3 lywawa 
Island^ GolO watef, mi. awa satiifaotion Ouaranieed. 

SUILtl'"A 'pliable Wood Coi>»fe~ for y«jr pickup, 
beldt Thermos boitlot, Z drawert for mip*. oEi;,, place 
to set your cupt oi coffee. Send SS-OO poitpaid. For 
plan aod templaiet Iop OK SALES, 44i9 n. ^od Si., 
NiDtolK. Arliuna ffiOlB. Slate make of truck, no FW|> 

or floor thllt truchl. 

igiLb TD~UR DWh RV wilh GLEN I Component Hilf- 
Planx and Full Sire Pattatnt. FREE CATALDC- Campers 
piohup covert, fiitn wheel tfAiren for domestic mp 
Import Lruths. Travel Trailers, campina Irailert. uaA 
CorevertJons, SAVE! PREPAID FRBISHT SPECIAL! GLiH't, 
9L53P, Rotecrani, Bellllowef, csltlornia WTDS- 

214 POPULAR mechanics 



WAHIWt EQUIPWCNT fc lERVICgl 

KARINE Enilneij conversions, lurts^ equIpmenL 
Catalog Free I 5lo4iet Marine iirdustrln. CoMwater. 
Michigan 4W3G. 



CDHVEAT Auto cniinet lo marine. 44 Pace Cetalo«, 
4D(. Lehman Manufocturloc Gompany, S4Q Elizabatli 
Av^eoue, Linden 4, Hew jersey 07D36, 



ATHLETIC AMD BODY 
BUILDING COURSES 



WEIGHT Exercismi Equipment, und Z5C to cover 
pottage tor lliuttrsEed cataiog. ^rasing Equipment, 
P,0. 6B2 h NolybkB, Masv 0JCl4^ 



DYNAMIC MUSCLES! FASTI No Giinmi'Cha. Ftfb Illus- 
trated Brochure, inquire] Gabsth Enterprlset, Box 
333f-PM, Wheeling, II I mol e 40000, 

MUSCLE1!! New ihustraiod BodAutiding catarogi^ 
— 2SC. 1MB3 Brady, Bedford, Mic higan ^ 

INCREASE HEIEHTI 35 ( Guaranteed, Tan.up, 
Bm 1403702, Cmclnnali, Ohio 45217. 



ARMS, tl+ INCHES FH 90 DATS Or Refund I! Revotu- 
llonnry Arms SpecEallzsUory. jj.dd — C umplottl! (Karale 
•-Free informallwo Phenominlsllc*, Bos ZSID, 
Cresbam, Oregon 97030. 



kUHfiFu, Karate, Judo Book*, Fighting weapons. 
Film* Gian! Broebort— (1.00. Leam to Fight like a 
TIiCR, Dragon, Leopard, Snihe. Free section on Tai 
Chi-^2.35. Both (4.04. Driant East, 4 ao 3 Sheridan, 
Chicago, III. 50441. 



KUKB-FU1 Learn from discIpFe oT Bruce Lee (Katoi, 
OelallE 2St. Calsny Enterpritee AAE, Bi>ji 2174, 
Narlblalie, llli[tol5.G41&4, 



RUHC-PU KARATE ilKIbd $elf OelEnie Cuune. Pow- 
erful Fighting Secreisl Easy SteP'Eiy-Gtep Method. 
Guaranlttd (1.00. Mls-iei, P.O. Box GSO'Al, Laming, 
Illinois 4443B. 



SPORT INQ GOODS B EQUIPMENT 



ARChERV Lowest Dlicount Prtcui. All Lop brandSr 
Orders ibldped uitiB day received, MOnty-baCk fuar- 
anlfe. World's Largest S4ippllEr. Free catalog. Anderlon 
Archery CarporatlOn. CraiMl Ledge. MIebigan 411(7. 



FREE CATALOD. FlihJng Tackle, Archery. Hunting md 
Cimplng fquipmenl. Lowest Prkei. Cibila'S Inc., 
Depi S75S, Sidney. Kebraik* 69163, 



HUCE SpQrtnuns CaLtfog low direct Isctury prices, 
tlshing. Hunting, Arcbery, raludlng Camping. Send 
(1.00 RefundatHtn Herten Ioe., Dept. CPM, Wa&Ki, 
Minn. 54493. 



ILOWCUH Maiilmurn perlorminct design, illustrsted 
plans Sl-CC, Dutton Ssndiin, Bpk I4l, Bier I mg Kts-, 
Michigan 4«D7B. 



WALHINC Sindiu Wllb ArcbSuH»rt, several styles. 
Ayalen, ISO Westminstar, Providence, R.i. D1B31. 

fOPtlLAR MECHANICS SAFETY PDHCHD. Htavv-dulv 
PonchD al lOD^ Virgin Vinyl, imporfed wilh POPULAR 
MCCHAHICS Trsdemark and wilb its own Handy Carry 
Reckr Twenty- F«tr Self-Sllching ScotchlHe ReflIeetBr* 
I Kidded. CThey ReHact the Headllckts uf Cars le-r NIgbt 

S ' ^ M. Incredible tor Camping. Cycling— Any Duidoor 
!y! Only (4.95 ppd. PM Poncho, Dfqt KE, Boa 
1014, Radio Clly, N,T. 1W19. 



COLFEflS Improve your game sclenUFcelly. Oetnll* 
I ret plus other uousual offers, waisons, iS4 John 
Btreet, Hauppauge, New York ii797. 



CAMPING EQUIPMENT Ot TENTl 

WILDWOOD Tints, camming, BoBting Supplies. Free 
Citalpg. Lbacki I Joys, 1439 N. Water, Milwsuksi. 
Wisconsin 533D;. 



FISHINQr TACKLEi LURES 



DTN-D-MlTE-^lrald of AccidenUlty Throwing Your 
Fithinc Rod inlo Lake or Stream? try our Wrlit 
(AFE^ Strap. Strap, insiruclleot (LOB. Sam Eisey, 
Marion villa, Mitsvurl 457D5. 



XRAFTT FIGif CALLER Is Gueranltrd Td Call Fklb lo 
Vnu. Hes "ln*pci Like'* Hum wtilch Attracts Fish. II 
No fish Are Around. Vou find Cut Fail. Batlary d|Hr- 
aled. Precliion Made, l5 Day Money Back Ciuranloe 
It Not Vilified. pnsEfuld. Oden'* Sale*, 315 

CUbert, 'Vivian, IP. 71043. 



FISMIHJICN New Chrome Color Plastic 'Worm Bits 
Crapplt Sixes isq, Cst Sarrple a Prices— Scare, P.D. 
Boc 1S11, New Smyrna Boh., Florida 33069. 



EARTHWORMS, LIVE BAIT 



E19n Money railing fishworma lor uiE Exciting de- 
tails free! Oakhaven— SB. Cedar Hill. Texas 75144. 



FREE Literature. Pro'Mable Business RglsFng Ftsb- 
worms. Crickets, ive Teuen you new to Raise and (erl. 
Write today. Ceder Flsbivormi, Plains, Gaorgia 317SQ, 



HVHRIH Redworms. SimSlS.DO. ZO.f»D-(30.0O 
Postpaid with Raising Instruct lent. Brixos Worm 
Farm*, Box 4ifl5. Warn, Texai 76705, 



PROGS, FISH, REPTILES 



(2fl,»o PDSSIILE Ra-iiine Builirogsl Free Details! 
Bravea, Box 4%, Timpla, tx 74501. 



AQUARIUM SURPLUS 



TRDPEUL Flih— How Tb — Riduce losus, increflise 
Ejiloyment. RoOkllt, S2.DD. Gxiaen''a — Box 244-3, San 
Leandro, Calif, M577, 



HUWTINOt GUNS, PECOTl 

PELLET 6tms iUid Auesaorles^ nSehsijjIa, Enjoyable 
Shooting anywhere. Fliteat Adult Mudelsi SatlsiaolJrm 
Guaranteed. Free Catalog. 'Wriic; Air nme Head- 
quarters, Granttvillc, wv 3B147. 



POULTRY & GAME BIRDS 



qUalLS, Incubutars, oag^S, snpplias catalog, Marsh, 
jsgl6 arppklHJrst. ilapden &roMC, Calif, 924^3. 

N4RT1HLJIN Bobvrtilte legs tl4.D0 Hurdrwl, (104.00 
Tbdusand. lumbo Bobwmfa (35.0D biNHlrH]. Jumbo 
Ringneck Pheiaant ISO tg« (4D.DD, CMifurd Vuhon, 
Rditte 1, Braken Airow, D klahoma 7401 1. 

OBbER fIdVr for Fall Dfiiivdry df Rare Ordamenlal 
Gamebirds and Waterfuwl. Crnnrnerclal Gamebird £gg.. 
and Cbicks Available Now. Catalogue, 5DC. Nerthw^it 
Firms, Inc., Bdr 3403-PM, POrllind, DregMI 972DS. 



HAWKE, FALCONS 



iHTHDDUCTIDN To Hawhinc, in Illustrated CkHda lo 
Faicwry. S5.f». '"Kawking,^' p-0. Boh 5SO, Davis, 
Culifnrnil, 95G14. 



RABBITS, CHINCHILLAS, 
FUR BEARING ANIMALS 



$3«9-|7EllF MOHTHLf, Raise Rabbits, Labuntury 
Animals Idr ui. We Supply Equipment, Breeders In- 
sirpctidni. Details 15c. Mpil. Rabbits Of Michigan, 
County line Road, Peniwsier, Mickigm 49449, 

RAISE Chi Kill I las. Guarariteed iKeme. Illinint^ 
ceTsiog (3.00. Refundable. DeShen Chinchilla, Route 
ZH, Rdittpke, Indlarxa 447S3. 



iSOD-ilOOb MDNTK Plan railing rabbits far ui. Fret 
delails. White's RabbItry-PM, Hudson, Ohio 44336. 



AHAEIH6 PRO FITS] I 1 14,040 Yearly Raillhg Rabbitl 
Iw Wddi arxd Breadlrig. lend Sl,04 tw Details. Amer- 
ican Angdra, Malta iS, Mantnna S9S3B- 



RAllE Rabbits subcetsfullT by knowing fpcts, 35 
cenli Ibr 64 page illusi rated bwk describing 15 
breeds, hduSlng, breeding, feeding, marh-^S ittd 
marketing. American Rabbit AssKTatlon, 36 Arbe 
Building, Bloomlniton, Illinois 617D1. 



PETS — BIRDS, CATS, 
HAMSTERS, ETC, 



PETS, Reptkiei, rsccDons, ikunks, squirrels. Cali- 
logue 25C. Train knd Jw. St. Stapher^i, S.C, 24479. 

NORSES, LIVESTOCK 



"HOW TO TRAIN HORSED"- FREE Bobk lellS hqw To 
break, train, make murley wi|h liqrse*, Beery Srhoql, 
1145 PlHiani Hill, Otilo 45359. 



ELECTRICAL SUPPLIES 



ELECTRIC MOTOR SfJRPUESl Equipment Plans] 

McdROUip, &PH 7156, KeftHS City, MIsswhI 44113. 

ELECTRONICS 



FREt! Birggln Cjitnlog— I.C.''S. LED's, readouts, 
fiber Hfics, celculitor perts b kits, simLcqnductors, 
paru. raiy Piki, Bex W2PM, Lynnfiiald, Mass. 41940. 

ffiir CRTALDit, Hilt, Bemiconduclort, iC's, Ptns, 
etc. iHaulflE Aboul 3,000 Pagt Radio TV Cwrii |7 75 
pfid. Corllandt, IN we*t Broadway, New V»rk, New 
York 10013. 



TELCPHDuri-CQurPMCNT-CUPPLIES, All TypH. Ceti^ 
Iflg Mb, Bar T451T, caila Meu, California 92626. 

^'ELECNOHi: Mini Calculator, including (wreanb 
igas, constant, iociqrbcals, power*, etc. (IS. 95 PPD- 
SatJsiactlen Cuaranieed. Williams, 452 Parkway, 
Malroie, Mats. 02176." 



BATTER I ES> GENERATORS 

RATTERT geconditicninj Ki|, Includes melda. mn- 
terial. Instruction.!. Apex Engineering, 3t00 Ramona. 
Alascadero, Cnlllomla 53422 



ENGINEtf MOTORS^ MAGNETS 



WIND! HR Dlla. 275 moldrs, 51.25, DhTJ Cempany. 
512 KefUlngtWi, KaflSai City, W>d. Mill. 

REWIRib fir Senorator for iiO VAC. Power Plant 
Plan* '- ""Tiauis. 122B East Ciis, Tampa 33602. 

PLANS — liCwt. Power From 20.000 Watt WlngmlH or 
Sblar Panels (4.00 each. Convert Three Phase Motors 
td Single Phase, AC Motors to Ocnerstors (1.00 Each, 
Cqmplatt PLid and mi mt 5D0. DinRan, Box D, Renai. 
Neviadi SD504. 



RUN Three Phase Moteri w Single Phaai! Threo 
Method 11 New Illustrated Manual, (3-00 Cuaranteed! 
Lindsay, Box I2-A. Bradley, ll 60915, 

STAMLEV STfAMtR mml enjrine 1-4 M.P, with platen 
vaivea and atephenson tlnk. Designed far mini car dr 
go-kart. Look* like real Stanley ;tumer engine. De- 
lailed blueprhti (10.00 tp W. J, Ryan, 191 z Sunint 
Ave., Waukegan, Illinois SOOfi. 



STIILIHC Hot Air Engine Plant (5.00. self-acMratied 
stamud envelope. Iger, 166 Palm, San franc Itco 
D411B 



TOOLS FOR SALE 



DREHEL. Atlas, Maxitnal, uninvst. Toolkrafl, K-ac(n. 
FdrwliMin. etc, Pflcad For Twr PdcNet. Catalog (1.04 
Raifundabli. Vltit hir SJidwrodrn. Tools Unlimited fnc. 
PM, 2104 Union Baulivara. Hayshare. New Yprli llTtW. 

(CeatJouetl err neat psi>) 





TOOLS FOR SALE 

(CArUiotd fratf pfttfdHV P4|l| 



eur Enduslrml Tuilesttn Urbidt TiM>Ml Msunry 
■Fid hifiii i^ill bits vrtiol^lE. Slftfi buylni 

llirdwir« qudlitr it priJce^. Frte Sroclturec Vol- 
mt. BOX jZU6, DetfotL Me. 4&Z32- 



MACHIKERY, TOOLS, & SUPPLIES 

imllUT Ltth«^MaxEmatS'Me(«Ts-MJCrv[r4i«rj, c^ia- 
Igsue flJtHl. Campfrelti 1424 Barelay, Spr^EfieKt, 0hl4 



SMJUJL FQUMORT famMeS. Supplit). Fraa ttlflriturq. 
Pyramid 373$ Sduth 7th AMflinii4H PhQCniii.. 

ArlKHit BSMir 



liUfl CATALOGS LElt«d arid Deibr|l»dl $»un;4S 
EVfRTTHIHC lJria|iriibl#r RUSD MASTtOLOC, 

Bi3!i ZjU 13-VQ. aillaitd, California 94EZ3. 



4" HOAL Caftinfi LaDie TAJt l&Q4d 

Prdclor, Kvdditry, Calif. 01740. 



MILLIHS Cullori, lathn mlllijlg ^ttKchinanli. CitalDg 
SI .Ml Foltif, apit 73. C^wfar fljplda. Id**. B24M. 

12 CADIS Small Mjqhlno SCnewt Hixed-S$>9& Hull, 
BolU, Scrawl Wa^eri Asicirlin«iU Catalog SDC, 
NiitiV Co., 1S76SMS, Falro^ld, Conn. K430- 



UNPSAW BUmfS. Any $np. Tm utnlo|. Ptrhar, 
R4, BK735, Sonorp, Cal, 0&37Q. 



CHAIK SAW CKUN, Culd^bara, aaw partK. ^harpPh- 
Ia£ «ouipm«nL Top quality, Rus« satrliiisL Frea cata- 
lu. ^riuciat oflefs. writa today. ^p-Parn, Bftt 
4iP73-A77, Miudlolown, Ay. 4fl243. 

CKBRAVIiIC TwI, Nriw Oovlca lot Homt OF SKiop. 
Writai -PO iny Mirtacp. Mcrar ni!cd! aharpmElip. 33.W 
aacli. AlEfEW-Z0T7 UornlogMlFw^ DuPinitfgi la. SMQI^ 

STEPPING IMOTOnS- Coitlral Tour dnvict protlifily 
WillVDUl lophlitlcalad $«rva. Pul to driven. Lttad, SSS.OD 
Mch. Walty, 7930 Oalitlila^ WinnatAa. Calif. 91306. 

CDMPAlSSOASd OonstruDt lofi InlonriatltA From Sll- 
^au. ideal Ajjernbie with PiwlDE>raphl S^.OO, E.M. 
RunmiAn, P.O, $oa $3, Mt, Carmai, Pafltva. E7S31. 

PORTAlLE Sandblaster — FrOo brooltura. BJIy 0- 
Baaa, U7& BalvedOre, Callatlrt, TiflO. 370W, 

WKI-DiNQt iOLPERlHO, PLATIHQ 

HDMT SfUP Arc WeMiFE ■ TWO U«coit siylna ■ 
Plana tl.M. Rmap. 14G Emary Way, Hanalmo, B.C, 
Canada VM 2A9. 



WELPEis. conyiTt To Hiilaic. rtijfti Fraquancy umi 
ChSJMMP. Plana S4.0D. Coovltt To DC PUflO 
InlormaUOni Supply Co., BOk ISfl. CbllOfO PatK. UD. 

y,i““ 



tLECTftDPLATIHa EquIpmMl, Portlbla Plileri, Sup- 
plifi, and "UHrtr-flow." Build ywir own laoka lor 
mkMl. chrdiiit, ttc. Eaay4o4natili pvc irnara. fttoli' 
R«r rsomiHMiiim^ll titti, Sclitiinillct, parlt lilt!, 
fDfTnbraii operallng InalrmtEoria for all^plAtjOA' CuPF' 
antood to hv« you lS%-7Slik< Soma ipod usad unlit 
for Ull. Ffao Dotalu, Pntari Sorvlce Coitiiuny, ISII- 
PM Etpofanfa^ Lot rinaalii, California 90023. 

GOVERNMENT SURPLUS 



FRED naiioomido Surpiui Caia Liit, WAiTt todati 
NATIONWIDE AUCTIONEERS, Box S72PM, AnoAa, 
Munnatola SS303. 



NONE COUIIE, Tour COHPLCTt CUlDt on how lo 
BUT and SELL- Slart ywr auiptuo bueinaia In vduf 
noma. S2.33- BMOrSNO, iTb, 1213 S W, Wth. dhla. 
^ly, OAii. 73130 ^ 



^^V,S, COVIANHENT tURPLUt DIRECTIHIT.'' Now, 
Whara tn buy 1Q0,D0C eimha iinciudunt Ja»pi] ... low 
as 2t art dollar! Most CnrtlOlata LrildrhUtiiOn avtilhblO 
. . , S3 HI'' tURHUS DtlPCtAL. Qoi G5S$ AE, WAIN' 
tNCTOM, D.C. aOQQ3. 



43,000,000 ACRES VJluAtiia Cdveminont Land airall' 
abta. Sctna S^-OO oar Acra. Buy, Lmi, or HomaitoMl 
EfM. For 111 all raport, land (I . DO. Govarnmanl Land, 
Box S3PM2, TTtDmaaMlIlo, Pnnoa, IJW. 



GOVfNNJNENf SCNPLUS, How and Wfiora to buy in 
your arai. Sand S3.W, SURPLUS, 3D177PK^ 
HEADtUAlTEIS lUILDINE, Wailllnsidn, D.C. ZDDM, 



101B SURPLUS vmy. Navy Sioro, Ss PiAi tiluii rated 
catalog. Sand Sl.OD. Ruvaf. 3037 Norlb Clarli, Capt. 
S-l, Cnicaio, llllnoia $0SM. 



JEIPS I52.4C. Airplinte S7S.01. Typewflteri S$.7C. 
Qoata S^.BD. Typical Barcalnt AviHabio NtOonwida, 
Siiaf OlFKtory And Surpliti Cataloi U.QC iRalund- 
ebiak Mldwfiat Surplus, Bok 4C1-pA, Diylon, Chip 

4 S 401 . 



JtEPSUr PICKUPSII 100,000 Jtama diract lron> luy- 
irnmani. Tovr tr«j. utott mlormation S surplua cala- 
■ariaai Oc MOHITBaCA CUAAANTEf. ordar maituir 
#14$, from ^’^Daipindahla PrpdUClt", BOK 113, VlSlJ, 
Cjllfornle. SS0B3- 



lEEPS Frvn — SSZ.Mi Typawrblari troin^la.lS; Cara 
Prom — t3l.5d. williia-iilHlat, mBEnrcwclear alrplinas, 
boats. Typical "Al la'' bid bar^lm Irpm Undo Sam. 
rramandovi variety. EKlthia Fraa lilt, Writa 
E^tarp^tes, Boa 4D3-K112, JanUflCi, WOw YOrli 11430. 

PuAAANTElbllJ Oovarnmeni DiFKl Surplus PuroHll- 
inj. COMPLETE Information. Alio Now to ntain 
Covnrnmenl Burp Ins PSEE for your Civb, OFESnliatJOn, 
eir SptCiail Intaracl, B.iMne ASSISTANCE AMaUabld. 
13 .W top EKETEA, Bok 49l?\ IfflA Huys, Cl. 91412. 



GOVEANRICHT SORPLUSf! Now and Wliaio lo buy. 
send S2.O0. Surolna POB 32$PE, OahtIMl, calif, 94$C4, 



HOBBIES AND COLLECTIONS 



COLLECT Military Madala. List SOC. vernon, Boi 
387PM, Baldwin, H.V, 11510. 

AUTOGRAPilS'^Leltarj, ENKumenti vt Famous panpla, 
Bovfbt and Sold. ifonDily CalaloAuej iuuad. Neala 
Lantean, Box 133, Fair view Vlllafa. Pa. 194D5. 

CQLLECTCRSJ Onimal WW|| Cerman HelmaU, U1.9S. 
Ottier cpnwrtl^ivi Free Catalog. I'nique 

|mporti,1pept. PM. $10 FraniHin Strart, Aleiandriaj VA 
2 Zj14, 

COUIECT - HAKE MOHET PAJHTINB MILITAAT 
MINIATURES. Send Coa for dalalls to practiul nan 
liKjfiby, Eiieculch, 777S Central Expressway, RichBrdi.Dn, 
Texa 4 75 Cl». 



NAZI souvanirti llluotralad caLaliu S5.DO bill {ra- 
f undab la]. Disco, Box 331 -P, Cadaiburp, vyisconeln 
BSD 12 . 



DECALS, EMBLEMS^ PATCHES 

Custom Destined LmoroidaTed Emblems, Decals. 
Inexpen^Hve. Free Culaibi, details, Swithem Emblem, 
Box 8 pMb, T»et, rvortn Carolina 27049- 

DECALS— Wjidlifa—Dogs^Hortai, sand— IOC for 
FfEW FnJdarS, PM, Tyler, J3D1 Malhuen SlrSEt, Dracut. 
Mass. QiagC. 

FRATElftU Speolaltlei, Swiu Embiemi, Free 6'o- 
chpre. Potter'll P.O. Boa 1S&8, Tampa, PM. 33&0L 

B-OALS. Stiokera, That li] Buy. Sail, Sjvh, Trade 
Them. Wrilai Meren, Box 1S3, FinkslKirg, Md- S1048. 

RUGBEO "OGNIM ~CARP ENTER'S APRON. PDPULAA 
MECHANICS StlDp Apron! Construe tad 'Of 100% Bur- 
MngEon Industrial -Weight Cotlofl' with 3 Full-DepUi Nall 
PacAets. Bright Yellow PM Imprint and Wnp-Aropnd 
Jt'' Length, tt's a Tough umity Hem fur the fiedlcued 
Da-H-Youryeller! S2.95 jwst paid, PM Apron, Dept h£, 
8oi 1014, Radio CUy, N.t, lODlD. 



STAMP COLLECTING 



TOUAS TREt! 40 Atb CNihA Poatage Stamp j banned 
la American CoUaetero Ipr ■ gfneratlw) by D.S. CfW'l, 
Now at laji ywu can locally own tbemj and me^e 
tiampi are « worth havini Uiat experienced and 
beginning ipnlleoEeri illAe want (hem— so aot test, 
beciuie supplier are etrletijr limitedf Tortj al» git 110 
other stimp) Irani BrlUln't L04t Empire plua l|lpi- 
Iratid Album lo ireep is a Boiivi mwid you buy SI. 00 
from Dur Approval BalfcHon. Dr returri Album end 
110 itampf with iileetion and btry nothlnG. Cancel 
lervlce arylime. $ul Aid Cirini itamps an yuura to 
keep! Send lOC for rnaillng while tupplin lait. Ken- 
more, Millofd hC-BITl^** Kirnpiniri 030S5^ 

WDWr tto ALL DIFFERENT GERMANY 10$. CDiTi- 
martMritivei. Airmails, High Valuai, Bi| Ciiaing, bar- 
gain IlSit. Also, line lUmps Irom ouf approval lirvlca. 
which jOu may relurn wfthOpt purchatea and Cinoal 
Urvice at any tlnre. Jameilown Slamp, Dipl. ASS, 
Jan freitftwn, N.T, I47Q1. 

~llOW H I AAR 10$ With Apprnvali. Box 307, Comw, 
N,T. 10»4. 



FREEI Bl« lAAUIN CATAlDC « NEW EDITtON Hillng 
IhpulandJ ol birgimi kiClvding U.$. A S.N.A. stamps, 
packeti. albirml, iceaimrles and ujippllai. Aim, nne 
llampS from pur approval service which' you may re- 
turn without purcbtifi and cancii service at any time, 
Jamaitdwn Stimp. Dept. £S5, Jamastown, H.V. »301. 

to RIUTAR Stamps Fret — Approvals, W-fi Slamps, 
Wilfcai Barn. Pa. 18303 Dept PM 

StAMFS WAHTEDlir Immadlata Cath otfar for collao- 
tloni, iingiei, accumulallMii, 'Uiad anvelopaa balora 
19fS, cblne. Ship insured. Shlpminti haU intaci Pmd- 
ing Accepiflnee. Msmbarr APS, RTA. Ed Rolh, Route iFZ, 
WalAar, W.va. 2fli80. 



AHIHAI KiNCGOH] Fifty Dllfarenh2SC. fictoriBl Ap 
provals Included. Edmund Moiian, Drawer 2276, 
Alameda. CilU. 945D1. 



GUARANTEE Bi Our itlacted itamp invellrnents will 
Increase In vjlue or we will buy ihetn back within five 

S ean, For detain Send Sl.'OQ [refumtable}. Fleming, 
01 ttajac. Sair francltoo. Cal. 94101, _ 

CANADA. 100 Olfftrent 2SC, Approvals, Ralph 
Lukhaft, bdn 3E1S, Postal staiiorv a. MoMton, Naw 
Drmuwlck, Canada. ELC Z3H. 



$B DIFFERENT NUDES S2.U, 80 DIN. (3 DC. No Ap- 
provals. Hemp, 0952 Tamarac h, Pacuima, Calilornla 
91331. 



JAPANESE COMmCmDRATIVES— pletorlali- Mini cem- 
plita sals 'CattiOELni over SlO.OO only 32 00 with ac- 
cximpjnyLng mint a»rqyiii. Sitlilaction guarantaed- 
Pageda, Sox 132P, Sidney, Ohio 4S3G6. 



FOAEitN: ApproviliE Glfiinttc valueil 3C aKh, ABC, 
Dept. 330 1 -A, eoK 6000. San Frindteo midi, 

FRANCI #1lOO— 34-9S4ach. Iiraal--1974 laruiilam 
ExhipMlqn— 3-S/S H.OO Set. Limited QuaniJty, Want 
Lists SdUdied Eprope 1964 lo data. Mini only. 
Franklin, P.D. Bai 467-PM3. Jemnlci, New York U434. 
Money Order flniy. 



20 HISTORICAL u.s. Commenwrativei 20t. J.s. Ap- 
prove it accompam. pinto stamp co^ boi in, Park 

Rldse, IJI. bODEB. 



^'EXOTIC $et'*— 10< wim A»revall. Corllj, Boi 
?$4S7PM, Atlanta, Ceofgll 303Zf. 



1«H FOREIGN 12.D0t 5004 HODi 9000 K.OO, lOOO 
pre-1639 USA. conlalna duas, ravanuet, commempra- 
tlvei, preiidanllili, oldor Isiuei, etc. S4.0C. 4000 
S12.QQ, 3(A USA hlgti vplnet tl.OOi 700 S4.00. No 
approvaliH Mayift, 9331 Flemljig., Richmond, Calif. 
94 B 04 . 



FRDM FIVE EUHTIHEHlI 110 DilTtrPnt Stamps, All 
Tours for Duly a Dime I Packagna of fleautilpl Ap, 
□rbvals. Id Spy or Ref urn. Send lOE lb Stanque, Bbi 
1200S, San Franclicb, CulilPTnia 94112. 

*0 TEIMT Old, fifteen dilleranl United Statat, ever 
ffly yeaft aid — 25$ with ipprovela. Jenin, 5pi 145 P, 
Brooklyn, Haw yurkll23D- 

SINGLE STAMPS S$ and up. Mounlad In Erapks. 
TRUST STAMP COHPAHT^ P.0, Bai lOfy#. JamelDi, 
iicrftork 11435. I 

U.N. 9 Differeni Mint Sets. iL.ooi u.s, 6 cmtrent 
-CommertHrativa Plate BlpcM Sl.ODI 30 Dlffarvnt Mint 
COmmeriHtrjtlves SI. 00! T^rovali, Oerdon Oavlun 
HlllsdarD, New Hempstihe 03244. 

FHEE SurpriiC eoNatlien ^nl with approvals. Cbuld. 
1784 UniaO, San Franc I eco 94123. 

PEHHTt Approval si Regardless catalpBU*] Motler 
41$4 53nd St., San Diego, Calll. 92 IDE. 

U DIFFERENT UjS. CDHMEMOAATIVEt 29$ Fine Used 
U.S, Apprwits Accompany , Craig Stamps, 6flX 425-N, 
Bel I more. New Yorli 11710. 

BU-IIP Large U.S. Cdllecllon Ecendmically. Slienmin, 
Box JS3SSG,1^llBdelptila. Pa. 191U. 



MfSTERT PacRet. S9.04 Catalbg Value. Only 35$. 
stamp}. Box 27, Fremont, Michigan 49412. 



SOD DIFFEAEIFT Stamns, 31.90. Smith, SOB-A BrbOVs, 
Cbilcie Stalioii, Tfxas 77S40, 



100 OLD United State; between 1B$1 and 1939 j 
11.00. Ed Rgujh, 423 Shepard, Marnfietd, phlp 44W7, 

U.3. BARCA IN, hO DiRarant 2S0. with beauliful 
worldwide, approval f. Stamp Center, Kennahunk, Maine 
□a 043 , 



RUSSIAN Space OuNKtlDl S06. KKludlPg Ru»lan 
Appravjll. SnedcP, Wildwick. New Jersey 074G3. 

TEN Differtni Niidfar 20$. Approvaia. Stamp Farm, 
2H78, Oxtbrtt, Wit. 53962. 

IDO 6IFFEREHT United Statai Cbinmeimorativt 50$ 
with OlKOunt Price Lilt. She-lron, Bee S47C, Nprth 
Miami, FH. 33141. _ 

BETTCA GRADE U.G„ Camdien Stampl lor advanced 
CbHacTorJ, Borgtn. Soi $45, Selad VaFfey, Caiif, 9608$. 

SCARES Cuinei UN AlrmilFi S2.25, catalog 25C- 
Appravalt. Stamphaui, Box S33, Silfibury. Man. 
0195b. 



UJ, HINT SpeCFiiil Flag Set complilt $t.50. 1$, 
2c, 3e famaui Americaivt {2t dlNerenti tl-SO- Free 
Lul. Breelll, 2601 Avenue "0''. Brooklyn, N.V, 11229. 



1« DIfFiSENT BriiJch Empire 10$. Appwalf. 
Clmen. 6bx 34. LinnlcnvTkt. Pa, 19Q54. 

''~"VN«iTEi^^r^“big HirnmirtAlbld:, 10$ with 
ibnriwi li Beh nont Stampt, vfethirmpn, &.C. 30015- 

YtlTNAM ^ Oifferern 10$ Kpprovtl. Sam Uiaien, 
Box 95, Own Parlj, N.Y. It4l7. 

FREE Catalug; 3,000 difleriftt atame cplIecHent, 
pecketai eeuntriei, taplcali. Ullary, 101$ Meridian, 
Ml}hpwaki, Indlena 4$544, 

no 01FFEREHT U.S. Cprnmembratim, ii.OD, 
Slamp}. 7$07 Larchvl'frw Drive, Dallak, Ttxai 75240. 



» DrFFIREHT Old U.S. R«v«HH SlRmpT tl.04. win. 
Cheiter Stampi. Brnr 3592, MiMfleld, Ohio 44907. 

34 D1FFEAINT U.S, Slampi. l* 1 Clud«t 1943 flag 
tiamp ef eccupiad nAllent. Only 25$. Apiprbvaia in- 
eluded. Wlllatl Cb,, Boh 33S-C, Yprktown Height}, 
N.V 105A8. 



TOPS! 104 Papular Poland Slampi (all dinererit] bnly 
25$, Myatlc, [W ^ 1, Camdm, Wyw Vurk 13 3T$I- 

FIVE Cu'lflea Nude}, 5$. Appravall. Summit, 1I4B'A- 
49|h. Brooklyit, New TPrk 11219. 

ClSENhOtfER, TRUHAN br iVHDDN i, JOHHSDH 
Memorial Slamp an Ipvely, nNiclal, Flrit Day Cevar 
addreiasd any name gl your etiblet. 60$ aech — all 3 
for $1 5C- R. H. WALSH, Bex 30RU TIKKAHOI, N.T, 
10707 

RUSSIA! 30 cifreranir All urga Cammembritivesi 
Only 25$ wllh approval}. StemiH, I34 M Stathm A, 
nichrttbdd, CillT. 9480$. 

PtCTQRIALS Collectlanl Fitly DiHerant, 10$. An- 
grpyal}, R b}|, Bbi 5 6 4-M, V<mkef}| Ne w Ygrk 107M. 

ABlOLUTELt friR Fovtlsh picEorlala wllb approval}. 
Low prices. Tbm i J$rry, Bbl 5052PM, MltSlbn HUH, 
CA 01345, 



UNlTfD STATES commemmpritlva Plate «l«li}. 2S 
Dlfterant 3$ - $7. DO. 4$ - Sl.oo. u ■ S9.44, YHlaeA 
stimpt, 3Q029 Venivra Blvd. #30C, We«dla(id HIM}, 
CA 0l»4. 



FREEr 25 Wdridwida tb Aporwal Appllcanii. Wei let, 
3444T'2B YuCalpa, Yucalbf, O'* NT. 023n. 



WDlLDWroE 500 Differ RUt 31-00, Nicliei ApbrevaU 
Accempany. Flea. Bax a-BP, Thernvllie, Otilb 4307$. 

tXOTIC Sets, lOQ BeauHful Stimpl (1 .001 ApprPval}. 
Lennal, 2422 Ivy, MoAllen. Teiat 78501, 

~ OLDER U.S. DH A^ROVAL. TuRn^flictT POOD 
SELECTIONS FOR ADULT COLLECTORS. RIVEATOWN^ 
BOX 11V, LOWEU, HICHICAH 41331. 



WANTED. OLD U.i, STAMP COLLECTIONS, Aocumuli- 
I lad I, ate. Faireet Pricaa Paid. Engla, 20IP, 
Lowtir, Mich. 49331. 



BARGAIN Warldwrde Appravilat Third eataiae! Gain;, 
Box 7BB, MptlOPn, 111.41938. 



(Gairtidbta bn nAri pageli 



MAY 1975 215 



aiAmp' «;oi-i.ECTiNa 

{Cwttnpta fnm pfKrtiim 

P1I£E Mini t>hnkppin«:& Wkih ^rwilL 
Bux 4fi7'P, CaFeEbur^;, M^lilfpn 49Q5'3. 



WOViDWIDE CPirtmifrhirdtlMes. 2$ Dlffereivt 2S^, 
AplHavtFS. WilSAI. Ddx IIG, Dallaiid 
HuibK, K9G-2HS Canada. 




1.00B DIFFERENT ForPi^ stamps ' Fanifsilc collec- 
tion Fiom 0v4i countries! Kennedy f htlntlnisr Atr^ 
mtilsr WOrld-WOPtf^rS! Unusual! Ddp! W«lrdl Nearly 
fSrO.DO c3taio| veluH an-ljr S3-'9S, Z.W^ difle^ent (over 
flTO.DD CataTdz Mltieh onlv 16-95. 3,0W dltferent 
^H,e5^ 5^009 djffEfcnt iS4.» 10.M9 tUfttnint JOT.95. 
Monv back firaranteej A9{; Stamps, Dept. 4382, BOk 
HOO, San Francisco, CA ^IDL 

' ^^WnOLE$M.E'* U.S.— rortlfn PriCBliSt and Catalog 
Fraa! Cverylltbna {jUtrenlMd, Schneider, Bon iTAb, 
Grand Rapids, Michigan 49(54]. "Wa aCenpt MsstBr 
Clurgis.'" 

S4 DIFFERENT ArfBntIna- 1C(. Approvals. GnErt- 
itampt, Bdh 40a-M, Brddeiurd, Maine D^DDS, 

(90.00 WORTH ol tuMfb hietl vAtue stamps Far imiI;f 
| 5-00n Eric's sumps, Qm 1444-B, Kitchener, CntsHo., 
Canada. 



WORLDWIDE New Issues^free WeeRly llUfStrated 
Lists. Bnieks, 290 IN Aaernw "LJ"', Bnwkim, N.T, 
11229. 



20 OlFfEREHT U.S. CDHMEMORATIVES] 10(. ||.S. 
Appmwais. H. BertHM, Rwjiokt, lit. 61M1. 

90 SPORTS PICTORIALS. wi|Ji appr^alS. ArOour, 
3727 Odwney DaFe, Randallstown, Maryland 21133. 

''DUr Animals” — Kittens, Calvas, Hunaar]r'$ latest 
Cil&aiFttC CommemiKaliveS — Free. Approvals pins lOl 
BmuS Sets. WFIIiant Oaems. 220 Race, RaMenswow!, 
west lT3r(inia 2&164. 

AfOLiD 11 Mooniandinii. Sel of teven multicolDred 
eFanti frem cuinea, catalog value (3.41. Onijr 20t. 
Topical approvals. LaBlam:. Bdv llCPl, Clen Cnva, 

New Vdrk 11B42. 



grab bag of over too unassorted stamps. Contain; 
new rsMies, asF», sovlb Seas, A>tica, etc., plus ctpjF 
□I most hondertui CaUio-a of Stamp otftri in Ameriu. 
All for oni]r loe. Litlleton Stamps, Dept. BS'l, 
Uttleton, N.H. Q3561. 

WORLDWIDE CoilKtion over ISO lirterestinB stamps 
10(. Approvals AccDm.|>anv. Casto, Bdh 927, Lareo, 
Florida 33540. 

RARE Stamp Free1 Alsu new pachet Aden |o Unindi, 
wFth Kennedy, Trlanjlcs. Space, Sports. Ships, P«£5, 
Cats, RepEiln^r plu-c others. All tree, Send IDf For 
mailing. Empire Stamp Cn., Depl. 1, Torofitp, Canada. 

"CDLLECTIOM BUFLDERS” Packet liSl Or W^tldwFde 
ApprovaFs. CF Starfips, ES9 Fptbes, fast Hariford, 

Conn. 06118. 

■ 'sfEti' STAMPS. Mull icolored Paintlna* printed on 
uss Steel foil. Him s«t rrom enotan. 250- Topical 
Approvals. LoBtaiK, iox HOPS, Cien Cave, New Tork 
11542. 

BRITISH EMPIRE. lOD Ditlerenl 15C WUR Peckpl; A^- 
provals. Denath, IISOWPM Grand Dan, Grand Rlanc, 
Hicii lean 48430. 

■T5™ Over lOO DiHerent Exotic Stamp;! Onljf lOC. 
Approvals, stejmp, Boii 21 SAG, Rasedale, New Vgrh 
11422. 

AJAUH "Animars'' ID PlHerent, S5C, Dohb, Box 341S, 
HeeiM, Canada S4i' 3JB. 

WORLD sumps. Jd to IDC each, write tor approvals 
today. Thousands in chooso irom. Continenul. 20929 
Venture 8lvd- #20, Wwilanp Hilts. C^913G4. 

"PiCTQRf GUIPE^U.Sr iTRMp( -lSaT-1974 ', 25« 
(rcFundaPFe'li. Free price lists. 5c.atco, Box 470955rRM4. 
kami, Fla, 33147- 

UNBEATABLE! Terrrfc! 3DD Worldwide Stamps 25t. 
Request Approvals. Sylvia Bealty. Dept. PFdl7^5, Eau 
Clarm. Pa. 16D3Q. 

INTRODUDTORT Offer. World Wide Stamps, ^ver 
S3.M Value For lOO With Aevrevais. Continental, 
20929 Ventura Blvd. #20F, Woodland Hills, GA 913&4. 

FREE Mint Irillsh Coionials frum Antigua. St. Chris- 
topher, Nevis, ^rawak. Turks. Caicos. Tri^Un Cay- 
mans, $t. Vinoent. Free with approvals. Vlhing, Great 
wceK HV tlMi. ' 

LOOK: 30D Worldwide Stamo^. 25d with Approvals. 
Bcehic Stamgs, Bok 1973S, Vancouver, w>sh. 98083- 

S2S DlfFlREMT Worldwide-: 25£. Approval;. Tlbbris, 
SG75 Meadow. Downey, Cailfarnla ^242. 

FREE New used Congo Balmal set. Approvals In- 
cluded. Alpau^o. Boa 225, High bridge, Fl.J. 08S29. 

FREE WaUrmarK Oelector, PeWorallon Gatige, iw 
DlHereni Stamps, Packet of Hinees. Stal# Doiiectina 
interest for Approvals, Mail a quarter fqr Handling, 
H and L Stamp Company, Box 3090 Station B, Calgary, 
Alberta, Canada T2M 4 lg. 



uuiHS- Ai uiEcuunt ftidfe! Free Brochure. Gen# 
Carlton, Clundlar, Okie. T4R34. 



SILVER OOlijIJIS Dncirculatad. 188941— lB$3-M-$« 
^O.IM Ea. Catflidgue 50t. Shuiu, son Lehe Cily, Utah 

UHCIREULATEB Silver DdIUf (2 Bill (3.95. 

Dl. Silver Bar (fi.9S, Catalog 25{. Coin Potkel, 342 
S Central, Lawrence, H.Y. IISSU. 

Lf^TTfliiiTTirfi^ 

Pfcked. 50-$3.75t lEHMt-BO, 5M)-529,m. "S" Mint 
Nickels Before 1455 ^(7.54, 3-DD. Village 

Dolri, 2Q929 VeivluTi, W[>pdland Hills, QA 91364, 

FREE; LlsU OE ThOuundS uf Slamps and Coins, rtp 
Approvalt, Bryson, 81 2M White, Toledo, Ohio 43645, 

(11 PER POIIHD! My Iril04iful ef Imlian A Uncgln 
cents from 1KBD'& up to world war ri, Sdonpu sack of 
2b-(3. EAdd (1 per pound for poitage £ hat4lini>. 
Mrj. Penny Fisher, Boa 1778-FM, End no, Qailt. 9l3ilG 

CDLLECT Coins. Inveslmenl and Prohl, Whore lo buy 
and Sell. How to Start. Coin Li^t. |1.D0. HI1FERS-2D77 
MOfnlngview, Dubuque, la. 52441. 



19B4 UNCIRCULATED Kennedy FIsFI Dollor. (2.75. 
Free Coin Catalog. Village Coin Shop, Dept. P, Plaistpw, 
N.H. D3»5. 



SEND Only |1.44 tor Coin Collecting Djtbt. Cooftains 
25 new coins from K couniries. FLU$ megnlfier, 
wooden nickd. ^^HQW TQ COLLECT COINS'* Uoohkt, 
spicial Coin envelop^;, Iqreign banknote and b'g eat#- 
lag of Coins, paper money, colF^lors ;upRllei. 
LJTlItrton Coids, Dept. GH-1, Littleton, New Ftampshtre 
D35B1. 



UNITED (TATES COlH SETS. It DDSOleEC Set— in- 
f lodes Morgan Silver Dollar, Barber Half, OuArter, and 
Dime; Liberty Nrckfl and Indian PenriT- (17.95 . . . 
2: Old Time set — Includes Peace Silver Dollar, Walking 
libeny Hail, SUndlog Liberty Quartet, Mercury Dime, 
Dulfaio Nickel lAd 1909 -vdb Lincoln Cent. (18.95 .. . 
Qr Both $ets For (30.DD ... All sets are in Nice Col^ 
iKt^le Condition and wiii certainly ContiouB lo in- 
Or^Bse In Value. Coast Colo Co., P.O. Box 4D14 PM, 
CuHporl, My. 30541. 



CQID Mexican Peso, SD 1445, Only (4.'95. Coins. 
Ltd.. Bok 143nP. Carrion. N.C. 28714. 



SOLD Coins and BuiJjeiL Wholesale. Free Biwliure. 
AtiaotlC WhuleSaFf, Bim 1D91-C, Florence, S.C. 2a(Ql. 

ANTIQUES, RCUCS, INDIAN 
GOOD AND CURIOS 



IHDiAH PbIIc iFst, ArrowbeadS (4-DD. Haz. Fplaom, 
SB.DO each. C. SoerFst, Deerfield, Missouri 64741. 

6LLLIHG lO.ODO Indian Relics. Arrgwheadt. Knives, 
Spearhenrls, Scrapers, Etc. List Free. Lear'S. GtenwoDij, 
Ark. 71943. 



IHDIAH Arrowhead; Aulneivtid Cuaronleed (.5.50 
each. Michael' fi, P.D'. Bex 588.. Quford, CeorgiSi 3D9lS. 

OUTER IndiaA Artilact Collection— Cash buyer cedt- 
plele Arrowheads Coll«lrPn cv+r IW years old. Write 
Full CollectJon I nfomut ion . CharFOS Wilson, P.D Bex 
313G. Dallas, Teu;, 75221- 

MODELS GARS, 

TRAINS, PLANES, ETC. 



NEWCAT. GREATEST FLTING KOEaV— ROCHTItF loom 
Fiwi Realistic Electric Launch Syolem; to 2,(0g Feet 
on Safi, Thrifty, SgHd-PrDpellBrrt Power. Cen||r Para- 
ebuie Recovery Fur DvOr-an^D wr-Agsiti Filghtf. 
trackidg, Expeiiments, Real Minfiturlited SliM and 
MCvfe Cameras. Build your Own Exciting, (hw-Cost 
Spacd-Ato Adventure — ^Starling WHh a Big, hew full- 
Color CetslOe al Over SO Mudels (Including Ready-ta- 
Flyj. send 25^ to ESTES iHOUSTHIES, ITept. 71, 
Penrose, Ca lprad o B124 0. 

SHIP Model klU, fittiiui. jHarKi, tools, 

engines, metors. Illustrated Catalog 75C. Mass, resi- 
dents add 3% tax. James BHss t Co., Depl. Skf, Route 
l?B, Dedham, Mass. 02D26- 

klDDEl Airplanes — Big 220 Page Catalog (1-50. Sig 
Company, MOnlezuma, Iowa 50171. 

SHIP MODEL Kits, Platts. Fittings JrOm iHir own Work- 
shop. Big illustrated Dalalue: 754. Blue^kel 

Shiperafters, 145hV. Waler Slreet South. Norwalk. 
Conn. D6854. 



LIVE Sleam powered baehyaTd raiiroAdsl All sires. 
Compleit "boH-loEether kits," and rough cesHngi. 
Excellent drawings. lOO page catalog (2 .DO. Lilti# 
Eng In K, lomlTi, Cal ifomU *717. 



SHIP And Airplane mwHt kHs calalog 250. (dfO- 
tifa, Iim:., 34D SnydEJ, Ba rlieley Heights- H.J. 07923 

"GHIP And TiClil model frltinES: Pino cbRstructiDn 
hull kill: blueprints. Send (1.00 for lllusltaTedi cata- 
log. A.J. Fisher. Inc-, 1002 Etowah Avenge, Rayal Oak, 
MLchlsan Afi-OfiTT 



GAMES, TOYS, PUZZLES, 
NOVELTIES 




COlNSy TOKENS, CURRENCY 



BRILLIANT Uncirculated Memorial Cents. Complete 
1050-1974 PDS including lOM-D small Date. 37 Dolus 
(3.75. e and L company. Box 245, Ka-Ho^Kus, New 
Jersey, 07423. 



IHDIAHHCaO Cent V-Nlekel And BargBln Catalog 
(1.40. (2,00 Bill (3.05- Edel's, Carlyle, ifflnpla 62231, 

PROP IT from cnin;. DElalls (l.OD. Today, Ekrx 5024P. 
Abilene. Texas 79S«. 



216 POPULjAR WECMANICS 



PLAT WINHINS POKER. ExpCH revttlt sCCrelS. (1.00. 
Dr«sc4ht House, PM51, P 0. Box 10093, Portland, 
Oreton 97310. 



karate JtiOo Masi^s PT Self Defense UiPLDHA 

Style RLACK RELT Award In Tout HAM£. A Novatty Bui 
WlvD Knows. (l.DD. MalluT-ain, P.D. Bui 207, Lora lit, 
Ohio 44DS2. 



ITDKIHli PDWDER. HUarlHI Gag. (1.00. Dicksoo, B«4 
1135C, San flarjel, Daiifarnle 94^. 



LUCKY Charms. H Each. TREAUIRE CHEST, 0321 -PM 
Capeview Ave., Morfolk, Va. 23503- 



MAQIC TRICKS, JOKES, 
VEWTRILOQ U I SM 



PflOFESdOHAL HAGIDI Direct From Factery Td ¥4U. 
Ciant 1975 Datalog - (1.00. Refundable with First 
Orider. Hank Lee's Mxgic Factory, 35 HillsJde Avenue, 
Medford, Mdisachusefts, 02155, 



HAGIDI Amaze. Myslily. EnttltSlnl Large Catalog 



FAIULOUS HAGIDS Naw 1975 Catahtg $00- Oor 
S-pecialty Order; shipped Same Day, Nd Substitutes. 
Fabulous Magic, 3319 Fast Charleston, Las Vegna, 
Nevada 8.01 D4. 



VEATRUDGUISHP J nlarm«tFan free. EVCITINQ FULL 
COIDR DUMMY CATALOG— 25C^ Hahif, Bdx 42«PM, 
Littletbn, Colorado BOlZO. 



TWai Pitrerent Magh: CatllOEi 25«. Mi«m| Magic, 
97 J4 Bird Road, Miami 331 65- 



COMPLETELT Jlluslrated CBtalQg. B4 pages 2^- 
Maonattan Magic, Boji 33441, N-T.C. lODll. 



WORLD'S Finest pruiestiohai magip tricks. Joker's 
NDveftieSr Qlmt illuslrated catalog 2(c. top Nal. 
Evinslon, |HincH( 60204. 



WQW1 Magic, jokes, largatl seleuHon, Amaae, 
myslify friends. Super Gisat C4t4ld£ 2SC. Abrsuadabra- 
MP, Coionia. NflwJerwy 07067. 



MAGFDIAHS — Fanlattic Magicl Catalog 50d. (De- 
ductible from firsi «rd«r.^ Cunjurer'c Dabiwl, Dept, 
JSL3, Dux 7. Did Bridge, NJ 08057, 



GENII, The Internationa I Conjurors' Macazine. P.O. 
Dok 36D68M, LaS Angeles, Call!. 90019. Mcvtlnly Since 
1036. Sample (1.00. t year (lO.DD. ffot »ld on i>awi- 
^tands. Hone Iree. 



TREE] World's leading iVPvelty Detains. 16D0 Fun- 
makers. Jekes, Trficlis, Scianca, (ports, Hebbies,^ 
Jewelry. Psychedelia, Jotinwh' Smith, C-4, Mt, C lemenj, 
Mith. 48041 



FREE! Tricks and Ncvellies CalaJog, Terrpcf House, 
Boy 91, Mithuen. Mass. G1S44. 



RE A Maglclpo' Twp bMHIets explaloiog 156 IrlcKs 
plus large prolesslnfUII catalog. (1.00. Hacic, Inc., 
50£2 Uncdin, Chicago, miriDii 6o^. 



lUBHIHG VEHTRlljQauiSM BOOKLET 7(0 COurSas, 
ElPfHtS, Records. Dummies. Marlpnettet. Puppets. 
Catalog 35C. Ventrl.luq»ii.5m, 6034 SoullV Pulaski,. 
ChlcagU, Illinois 60G29. 



"JUMBO" CalaluA 25(; TrlckSl fuimokers! 
AncFtrSen's. Bui 5SP. Park Ridee. III. 6D06S. 



FREE lOTO Magic Calalug. plus girt certiricate! 
Imperial. Box 623-P. WorcetUr, Massachusetts OlBOl. 



BOOKSr CATALQQ$, 
NEWSPAPERS 



FREE CATALOG - Short Courses. Moqn OohMi^, Eauth^ 
qiipke, Lasers, Others. Tamormw PubIkatiDns. P.Q. 
Bca 3028, walnut Creek. Cal. 94598. 



FREE 



Cacalael! Real "How.To" Bohkt.^Sftanuais. 
Speerl Reading OulUe- 25(. Dak, BOI 1488F, Bah BroOk. 



Iflinois 6D6S1. 



FREE! FUCIhtATIHG 90ok Calalog Interesting selec- 
Tipn;! Write US fifSt! Courier Cwnpahy, PM575, Drawee 
730, Ffnehursl, Tetas 77362. 



HATIOHAL Geefraphlc Manaitnes, 1088- 1971, any 
Issue. Buibaum, box 46(4'M- WJimlnEUm. Delavrare 
19899 



PLtILISH Your buok. Join uur MJCcessful Bvtheri^- 
pubBcItv. advertising, prOmothm, beaullful beaks. All 
subiiDls invited. Send Idr Free manuserlpl TEpcirt and 
detailed Booklet Carilun Pres;. Dept. PMQ. U Fifth 
Avfr., HT, IIY 10011. 

FREE 900k. Propbat Eiija^i Comlnfl Before Christ. 
Megiddo Mission, Dept. 53, 481 Thurston Road, 
R«hester, H.T. 14619. 



GIGAHTfC BOOK (Altl Hueu Salecll«i. Free Datn- 
kgs. Write: Salter^B, 162 Catveii, Tonawinda, Hew 
Vorh 141 5D. 



BACK ISSUE MAGAZINES, 200 TIllH 1«90^1974- 
Iverybody'j, 317 West Si.rlh Street, L« Anjeles, 
Cellfornli 0o0l4. 



DtSCDlfHT BOOK CATALOG ^ $ave money ^ FJcHort, 
myslery, lH»w-tD. 6end to PblLJac. 3405 Cedar HUH 
Rd., Dept. B. Canal Winchester, OH 43H0- 

CLOCK And watch repairing books, lAolS, materials. 
Free oetalOjg. Norlb Amerkan, Bcji 77AEA, fox River 
Grove, lllirioi; 60021, 



FREE rlitjstratto Catalog, unusual Products, (ome 
Not AvsHabie Uniil Recently. Send Ptst Card. Ha I, 
Easton, uepl. 756, 1P281 eroflikiide Drive, Carderv 
Grove- Calllarnie 9Z64D. 



FREE Booklets Examining Flying Saucers, Evolution, 
MormonismH Cbritliari SciaiKen Armstrungism. Bible 
Mission, Chester Sp-rings, PA 19425. 

HlLllOHAlREB GECRCTS RtVEAifD in Ibt Bue'h 
"THINK AMD EROW RICH" will Ctunge Tapr Whohe LHe. 
Send 13.25. Heron's. Dejit. Gl-4. 88 Burwetl. Llltle 
Falls. New Vqrk. 133GS. 



CALGtltATOfl OWNERS! Amaie, delight, and berhusa 
your family and Friends wilh calculator fmliCS, games, 
and magio tricks. Order today our highly acclaimed 
lS9-i>ace rnaster gvidt to cafcuiator mterlainmenls. 
Pairefback ^.5D, Hardcover (7.5c, postpaid. Books 
Dept, Eleelret selentihc, Bor 4132, Star City, West 
Yfreinia 2650S-. 

(CsRtlnutd oo nesl pigej 



BOOK!, CATALOGS, 
NEWSPAPERS 

(Cflntimmi fram pfKwikiB pm) 

FRAUDS tCHEMES, SWINDLED Rn«»l*d. t<«rti How 
Tt AMfrld TDen, Send ^ 3 . 00 . FrinE'e $alee, Qdh Ufi 74 , 
P1<in., Fl. 1^134 . 

HEW Tin . . , B^ert vm cell The service^ 
intii" fl.M. FREE Brochure. Mld^ 3 en, Bok 374 £'Bh 
D ei Maknei^ lowi S 03 Z 2 . 



tCIEHCE FICTION, We;l4fn&, ftomiAcl— 

3 Ft/ 11.00! Free LI sis. Publicetldne/24, 3121 
nendt le, hKhtnend , v| rtm ii 232Si . 



BEAT THE RECESSION. 999 SiKCetiful Uttld KhOMU 
Smell BuiLlrttts. (9.09. SitiiFACtion Guarerteed. Vdii 
Need Ontv eiie ler Succese. Nelle-ul Cdmpgfly, Hoe 
402, fluiUlnE, W.V. 11353. 

EKCITIHC. Nbv¥ Self-Jm|)rgveimeiU DOdki, Sake DuAlllir 
Pepeilwlcs, 291 TillBi, Free BrUdturt. Bcmart, Biv 
iHl3 -A, F^niend, Orejen 97Z33 . 

WOODCAlmf^^ Dwhs— 15(. m CDtn or 

itemps tor llitlns and intdnmBtJon. nCM, 14900 
WeodCRrvpr Road, Moeun>BeE, Cdlondo SQ137. 

PLAYS, SONOS, MANUSCRIPTS 



SONDS-POEIfS Wanted Icr Publiiiilnit-Heccirdifi£ at 
Our Expense. Auineri pi Acecpteu s^tiff Pty )$.7s for 
One Hand-Cut Record, Mcnthljr Awerda. fedtilcuE Otfer. 
felenV 17 (FM> UinewpDd Rrud, Otiknc^, lAase. Q21G9. 

SOHGWRjtERS LOOKIHG Ipr 00 WRIT^R$ on 50-^ 
baila. HAS sdti£s receroed Pjr iREHaa LEE. EDDT 
ARNOLD, and diners. $EHD lurlct Efij nashvjlle 
CO-WR kTER mH, BOX 1132, NAShVIUE, TENNESSEE 
3730e. 



WANT Tour bdnh publistied? Leatn how^wd pu4|b$li, 
idverti&e, □rDmats. dittrkPuie. MaH]r SuCCeteeS- Free 
boaklHl PM. ViAtaie, 91G W. 34 th Street. Ufa Vork 
Clty^ 



BUSINESS SERVICES 



fPSO-PO FOR S^H.Or) pepe^iitl low InterD&lt lofoErtia- 
tloo^ 1D276 Temi. Baton Roueo, LDuks.lana 7QS13. 

BUSI N ESS 0 PPORT UNIT lES 



IMPaRT-E^drl Opportunity. ProtiUble World-Wide, 
Mall Order BusIoes^ From Homo, Without Capital Dr 
Travel JAbrmd. We ^ip Plan for No Ai^k^ Eiamiinalioii. 
Eiperkence Unnec esu rv. Free Iteport. MelliitE^r, Oept. 
A27&5, Wood land Hills, Calilornia 9136A. 

HQW mall drd^r lortune) am mode, learn secretis. 
Free deieHs. steenen, Bex lisjt, we-eT Cnicago, Illinois 
$ 0169. 

MAtLONDER Deakri mnted. Earn out$t^nding prphti 
utkuB ieeted jiroindtien^l EiieCuliuc Tsrpe Bu^ine^i. 

Betiyard PFii GeOrt fild'^ll'i Ccnn, 0683$ ■ 

ll,rHU). HOnTHlV By Mail Order . . . Evening!.. Frftt 
PrD^. kU letil. Box I 7 I 2 -F, Ct i orklte. N.C. 76201. 

” HUHEWORfcERS Heedtd! 50 Hmis Listed. Rush 
Stamped Addressed Eeveiope. oenlioiiander, 15 JacDbtj; 
Ayeriue, Wayrie, New Jersey, D7i70. 

CUARAHTEEO Maitorder Sales tu Anyone. Free Out- 
line. Success. GSe Bulkard, Mill is, MaliS. OZ054. 

MAlinflD£fI success Can Be VpursM Sell Proven, 
Pre^Mnie ^’hon'To" Books, ConipJeie instruciiens. 
$3iTiple Catelof 29 1. Bc Aon in son, 300l So 11 Eh 
Miolii£aii, CnlcagD, k Nino is $G6lB. , 

?3Q0-57W MOiiTMiy.~llfllie Rabbits, LaCioratory Am. 
mala for U5. We Sepply Equipment, Breeders, lnstruc- 
tlofls. Details MPll, Rabbits. OC Mlcrugar^, County- 
lline Road, Pentkvatirr, MJohigan 49449. 

EARN (30.00 Per Hundred stuhtne Envelopes Be- 
gknners Hit ii.oo CReiundebiej. Mary Molt, pm 4, 
(944 Long MBadoiv. kiashivllle, rn. 37205. 



(5AQ.00 WeektlyJ Tour Own Coltection Ajicncy. Proof 
2E(. Sunrise; 2G-P Lake. While Plains, New York 10$43. 

HEW Copyrl^ted Hume Business! (200 
Spare-timeU nee Bela Ns! SVE.1F5. Box 73250. 
Mclalrle, Louisiana 70033- 

ABANDONED SILVER! GOILECTCR C0ST9 PENHIESr 
WORKS WHILE mu SLEEP. PLAN, ID(. SiivL^r Work'S, 
Box 54 B, woodville, Tejii 75979. 



U.S. GOVERNMENT SPONSORS fiOOMING CaEtisli 
Eirmlne.^ financing, proof of Th ills- Riches mSi 
UrS. InslrvCtinns S5.0O. Catns.ii Indus! riiS, Box lO'BS. 
St. PeCCfiburEh FtOrida 33731. 

FIRST Time oFfered uirlque jSO.DOO.DD year business 
run Irunk yuur home. Detaiis .2G^ G. 0. S. Incorporated , 
Dept. PMl, ?S7 Eagle Way, hg/tir Palm Geacti, Fla. 
3340a 

P1AND tuning Lenrned Qilieldy et H^vne' Mii£ii;at 
hnowkedee unnecessaiy. Free ItiFormalicn. Cnipire 
SebMi. Bo il 45D327. Miami. 33t45. 

MAILOfflDER-Establisk yaur owu busiiHrti. Earn aul- 
standing proRtS. TH0MPSCN-PM5, Rr»uta 2. ElmwopiJ, 
lllkniats D1539. 

STOfF Envelopes $250 'Thousand Immediately. 
FtSe Suppliof- Ruih StampiKf Addressed Envelope. B&G 
EnlarpriSSBi 11S09 Hishview, Austid, Texas 76759. 

tld.Db OAIlT. mite filler; At Home. 'Pampniet Tells 
Now, Wtiere. 11 .Do. KPO Enterprises, 4$17 Nnrth Pal 
Mai Avenue, Ei Monte, Galil. 9] 731, 

MAILORDER RHOFtTS! GUSnTeSS SUGcTss 7 InexjxiriV- 
sive Books SiidA Howl Fiee llelaih! Stratloid House, 
BOX B7D, PejHrtment ph 5, Wanteeh, new York J1793 

Earn (tGO.Oa Cxira Monthly, Free Oetalis. Send 
Stamped Addressed Envekupe. Rey ELstributors, Box 
SITS. Willowick, ffiilo 44094, 



MAIL QADER StCTIDN AO SPACE! CONSUHU tlPlQkd. 
Low riles: oroven results. Copy, rites 3 1.00. Liobit, 
Cbld SpMnti Held, Huntinidon, Pennsylvinki 1BB52. 

TDIM QWH~H|]| Order aulLliU.'iHtiwTa Stlrt. Pit- 
tkculiri (1.00. Del-Rpl, BOs 313, Rniirl, Ark. 7275B. 

COMPLETE PAAIL OBDEH BtlSkHESt SOjOQ, Eihhi^ 
BlirtiuE supplies to net yiM (ItM preFil. Liebic, Cold 
(prings Road, HunttiiBiion, ^epnsylvenli 1$$57. 

37,0« MONTklLY m llPulCut new buSiiiBEa FREE 
B&tlHS. Neese, Bon 4243C, Mobile 3&604^ 

a£AT the Recession Menusccipl isf Opportunitkis, 
Risks, Rewards, 33.9$. THam, Box 231, Frinkllb 
Square, NT llDlO. 

|».D0 EVERT DAT I ] J falling Un Iqii e Trnpo-rted Art 
Priftts. Hit uonejr^-Rissllgidui Busmiu. Vikuable 
Sample "Si Tes Rit si.oo [Hutundibk]. Cheisti, Box 
94$'t, Lone Bejch, Califenni MBOI. 

OVER (IB.BO An klour, (jure lima at homel ftubbar 
Stirnp Industry needs amall mlnufacturars. We furniSli 
3lk eitlilpnnent and kflnw-haw] Partku'lars Frea! hritai 
BoD&rtS, Room HC-a-EF, 151 2 larvks, Chicjjo, II $0fi76. 

CALIFOkHiA MlNUFlCTURER NEEAS MAH tO 4Siem' 
ble bur produoi and be local agent, esperienoe un- 
necessity. Mly Sllrl while prcsEntly amplpyod, Five- 
Tgure kncdme tor responsible mplioanl, $.K,R.M. 
Manutseturers, 911 N, Likoon Ava... Wilmingioit, Ci. 
W744. 

STUFF Envilnpes, 3250/ thou aand I mmed lately, Free 
Supplies, Rush Stamped, AddroEaed Envelope, S-T 
Enterprises, ecu 674- M5. MallhewS, h.C- 16105. 

BELOW wbplesale, WstChes, Radios, Jewelry, cirdad 
xucidi, novelties. For r&sale. KundreOi items. Write 
Marco, PM-5, Ashbu rn, Ceorgii 317J4. 

SELL BwltS by Mi'k^rcomplele DeaiOr Eet-Up 
Lillis Distributors. Box 34Q29-PM, Los Angeles, 
CaHtomia 9M34. 

$2DQQ. MDnTNlV III Fabulous. Hew Business. Rush lor 
Fra-a Dalatls, St«ro Co., 33 Kelley St., Tluhton, Mist, 
037M, 

(7D TO f20a WEEtar— Homs, Snire Time $lmpliDad 
Mail QoaltkeopI ivg, immeOlltt l.[W0hV4. £liy. Audltu. 
Box 34741.A. Lris Anxalai. Cltll. 9[W34. 



FREg!! "Turn (ID Into FnrtunaJ" Hotline. Gox 
3195-P. SprrnifiHd, Missaurl 6MfM. 

VENDING Machtnes. No selling. RooEas eim ameiing 
prODls. Gig ealalegue Free. Parkway Corperatlon, 
715P6M Ensor (treet, Baltimore, Marylafid 212D7. 

tAHN Money rllsine fistiworms lor us I WTibe: 
qikdiaveh-3B, Cedar Hill, Texas 751M, 

BECdME Dur Mail Drder DkStrlDotor With (150 Invest- 
menl. Free Brochure. Audit Controls, 40 Grooksida 
Ave., fakr Lawn, Hew Jersey 07410- 

ViKTL'S Whir* The Money la| Invisibly repair, re- 
NniSlt, recdlnr furolturt, luggage, car lops. Quick, 
eiSy. Two Small tZD jobs a day earn ypu (l.OdD a 
mOnUi, Hdmei, c.ers, offices, resLiiJrains unlimited 
Cuatumers,. Start earning alter an bourns practice. 
&Sosalienai details Free. VIP, 2039 Montrpse, Chicago, 
6D6tg 

(4DD.aO NUHTHLT Raising gkani insnndrms. (Oil less 
meltiufl. Pharlle Morgen, Bushnell, Floridi 33513. 

(12.U NQlilTTpare Time— w|tn Your Own Eisy 
Vacuum Ciesner Repiir— Rebukirting Business! Smill 
Invostmeni, ■'Results CuerantetS." Details Free] 
Baron , Gci 663A6S, ^rlales, He'W Mexico GBl30. 

~HAKE (13.00 FROM Square FaPl Plywood {Jigsaw 
or Bandsaw neceisi.r]rl. fProef), da tails 25ij:. (Re Fund- 
abiei, WQfldifT, Bridgewater, Mi« . D7321L 

FREE lUk-Pago Catalog waiting |o bring you Gle 
Spar^time casri commissions, (el I Advertising Book 
Hatches. Evtry business a prospecl , . . oomplets 
sellng InSlrucliDns furnished, Steady, repeat business. 
Dept. MK575, Supenor Match Company, 753D South 
CrsenwoOd Avenue, Chicago, Illinois frofils. 



HAKE MAUfETIC SIGHS. BEG PROFITS. FREE itifor- 
maiion. (Jnlverul, Lenora, kianEis D?«4S. 



MAKE (7.50 10 (15.DD hourly bulFdiiTg pOrllblt CuS' 
tom eises in your nome. Huge demand. Git orders by 
mail. Via Supply miterials. instrucllons— ivirything. 
Froe Details. Cbstomoase, 5075 Do Solo, Dept. C-20-29. 
woodland HIHS, California 91365. 



PORTABLE SllKtpIsiror (25,95. Distfibulor wanted, 
Free arpchure, Irika, BflX 6557 StA, Houston, Texts 
77DP6. 



(I.Db LISTS Vou year sent 1o ICQD tnu^rters. Job- 
bers, Mailers, our malting year, Cliiaml, King, 
North Carolina S7071. 



(2DQ,UII (PARE Time aarnlngs wlUi your Tablesaw. 
Write; WnrKshop Five, 3WW Tiamty, Vancouver, 
Wa^lnglon 96$<^- 

(1CC.0A DAV, Manuf acturing Cone rata GIODhs, Posts. 
(emi-Auinmatlc bhKk Machines, Mold' Equipment 
Catalog, over sixty items, (3-00 refundable, Carlayne, 
Route Qne. Box 95, Rapid CHy, (oubr Dakota 57701. 

SELL Books by matt. Complete dealer sot-up — 2S<. 
Midwest Mall SbIOs, Bpe 44R7-PM, Shawano, Wisconsin 
54169. 



PIANO Tuning Quickly learnerl with home study 
course. Diploma eranted. American Tuning Schunf. 
17D5Q Telfar Dr.. Morgan HIM, Calif. 95Q37. 

S2DD.DD DAILY In YOur MaltboKl Opportunity To Fel- 
low Maklnrdar Experts. Free Detalts. Associates, 6 dx 
135-A, Holland, Mich. 49423. 

BECOME ''Horlgage BrOher.” Lucrative! Capital 
Sources. SPx G40M9, Ullta, florlde 33t«4. 



FREE COLLECTION AGENCY Detain It (lODO.ClQ 
Month If PbUlbla. Mitlir-PM, EklwUitvilIl, Gsorgll 
30S34. 



HDW ID UI3E (1 00 .00 Id (l.OODj.W.OO-ll Writei 
CapItJi-PM, Da'AnSonvHtl, Ceorgil 3Da34, 

niAl'LDRDCN Millkdnkkri' helps beginnirt make (((M 
weekly. Free repen rcvetii gitrei pimi Exipuiivt 
llA9). 333 North Michigan, Chicago eoeOl. 

I HAD£ (40.00ti,J» Year by MelluTdtrl Helped 
others make money] Free Proof! Tomy, flax 31BVV, 
Tp sllanti, Miciktgan 415197- 

MAIL bipy Citiloei to New Motheri for Big Preb'lil 
Detitii ?5c. VQij-PH, viMliiPiti, Miehkgm 4B19J. 

EARN t$O.QO Daily manuliLturlng Ooncribe Fence 
Posts. Prictically no Invastmint, send Slimpld-ad- 
drlssud envalbpl. American. ExClISlOr Springs, Mb. 
beD24. 



IO€0% RRdflT Gioniing 6aby Shoes At Home, 
FAEE lITERATuRi N6CPM, i^ower, MO. $4454. 

NEW, tompjct Firs axlioguiiher. FSnIlStic prOftS. 
Exclusive territorial. Norwich CbemiUl, NorWiClI., 
^nnacttcu! 0*39^ 

R?CErVE~^air~ tsToVer^l^aiiiM^Wting^ (f.'OO. 
(ullins, 1313-M, BrunswKk, QA 31(20- 

FAEE HEW3LETTER. SELL BOOKS BY HAIL, We 
Wholesale, Dropiiiitk. Nill'uul Publishers, Box 
1355-c, Sioux fills, south Dakota 

htAILuRDER BECiNHERii LIBRARY Learn Prolesaionll 
(ocreEs Inexpansivslyl Wall: HOW, Bex 44 57-PIA5. 
Downuy. Galikurnia M241, 

WATCH REPAIR. Leifn this cisA Dbsmess at neeVe 
(5 menthly. Fr^e detiils. Chkoego School cl 
Watc hmihi HR, YHA, Fox River C»wc, Illinois WDZl, 

TAKE Calilog orders, Wa drop-ship IfHl buiL selling 
specialty pxoducU. Le«iesC Delew wholesale prices, 
immedlite Delivery BpccCicuiar itqme business qp- 
nnruyiity, free Bwk. Specialty Merchandise, Oepl. 
w-is, WpoClland Hills. CJlilbrnli 5136$. 

(300 WEEHLT! Mike, 3411 Bilcks! Free iflfdrmition! 
Kchd Bricks, 5715 N. MdUlt, Chkugo, III. 50559. 

MAKE HONEY Clipping Newspaper Items. (2.00- 
10.BD Each . . . Details Free, Clii>i>inEs, Box 1B344- 
M13e. PJlQ AHd, CHilbrnia 9 4303. 

KDMEWOAHERA— Mailers Wanted! Free In'fDrmalion, 
A. Ahnii, 241£ Lori, Santa Ana, Califnrnle, 9270$. 

HOW TO OPERATE a Proli table Bookkcepmg (eryiM 
for (mall Bviinessei, ft.|. (ystems-, Cb. 1$45-A 
Warwick Avenue, Warwick, H.i, 02a69. 

START Vour Own OoirESpondenoe School > Pibnler 
Sthddit, 2D9 S. ■Citrus^ Sui^ 7j^CQvim| Ca. 91723. 

MAILORDER — EsLablish own business. Everything 
Supplied — calalegi, ads, mailing lists, MerchaJidtse 
drnpsdipped. GiMtulde, 1137 Crenshaw, QepL 445, 
Lot Ahgoles 9001B. 

(Tsa.iu PER TNdUSANDl STUFFING EMVELDPC$! DC 
tails 25e. ROSA 74$! WalkarmiH, Oistricl Heights, 
Maryland 20027. 

PROFITS FROM CLASSIFIED AOVCflTISINGt BDuklot 
shows yoe how to start your own Pushiest wilTi 
Clatsllied Adverllslne. only (l.OO fReliMnLable with 
Firsl otCii.) H. 5. K APPEL, POPULAR MECHANICS, DEPT. 
P, 274 WEST 67TH STREET, HEW TQRH, N.Y. lOdlO. 

FREE kVEALTH BOOH: "2100 Unique Ways Jo Mike 
Moneyl" Worlds Bigg&St Collection bl Kune Busi- 
nesses!! 6ucces$-M, 35903 West Ekghl Mile, Belroit, 
Mjchtgan 4(240, 

PlAV (AFE. Use "Combination rAaiiorder Income Tax 
Record and Btsokke^lng System." CrUy (1.25 IncludlOg 
wonderful drupsliip pn^ositloh. Nail H. Tasker, 
Shlmokin, Pennsykuanla 17672. 

START your bWn Stare WITHOUT CAPITOL. Send 30$ 
Inr lett«f press. Geurgecu. PM4 3S34'S, Mhittary 
^gllWiy, Cne&lpcake. Virginia 2332 L. 

EARN Ini mediately Slu fling Envelopes. (3E.OO Hun- 
Ored. Send StamDiid Envelope, irnited. Box 492PM, 
(an Pi e go. Cal. 92 112 . 

TfME'-TESTED, FBOVEN tFflCflVt KHOVY-HOW 'FOr Ad 
intchsety intereilihg and Higiily Prolitablo Future. 
wntpL Wing, 45 A. Elmwood, Splrt^ MiChjl9345. 

EARN (30.00 Da'ily Wan'iJaWuriitE COrtlird 
riles-wopden Holds, send stamp, Hilmir, Route One, 
Box 34 7-bH, Valrirn, Florida 53594. 

"HAVE YOUR FdRTdNE Mailed to You.” New booklet 
reveaK ma I larder techniques necessary Ip make It b^g. 
Only (2.0D postpaid. Guaranleed. Treesgres.AS. 674 
East Market. Marietta, Pa. 17(47. 

(179.00 WEEKLY, ^re Time. Completely Guaran- 
teeid. Brochure. FAS, Box J37o3l. San Antonio, Texas 
7B2L3. 

HAIlOflDER TRADE (EGRET Helps BeEinners Make 
(60 .0D-$ 125.00 per ordert free Preo.f. Prpfesslcinals, 
Sox 21D 93E, Snatll e, WA. 96111^ 

ETTiiA Income fhViiuiih Mail Order, compisto Accu 
rate ihiormatkon. step by Sisp i(isihieli$nj, Detail! 

S5^ Cifbeo, U756A Lmett. PhiH-, Penn. .1^15^: 

S5DD WEEKLY wilh mailorder's Most DynamLc pro- 
gram!! Free ^etailn! Younghouse ^1A5^. 2'903 wesi 1$7 
street, Torrance, California ^504. 

LIOUkD Plastic RQdFS— 9eve Mondreds doing yopr 
own RoofT-Hor Earn Unlimited Promts iron Cjlbers. 
Reualutinnary law Cost Method is Clean. Easy. Ught- 
werght. Proven Sunerlor In Aik Ways. No Experience 
Needed; Earn Immediately. Order Any AriH»u1l. Full 
OetaiK: "PERMAPLISTIC', Bnx 1164. Meadow SI., 
Aiieniuwn. PA. iam2. 

(Continued an next page) 
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BUSINESS OPPORTUNITIES 

'UCHrtlauHl lt«n prieAdhi 



DiriBTMID^IHG CimlnfE viilli FaiUlEJC HoftlV-Hinint 
M«lhod»!1 Fr« D«tAUi$2 K\n Gfe Enlc^priHi. Ptpr. 
51^1, 74 Mpit Street, Itew York IHIll. 

'-ratf ARE TffE rmttt SDUICE^^ N?w”Eic:ljtl¥B folia, 
(2.00. CapiUI PHO, Boil hfi'shvlllt^ TBflAEStt» 

3720B. 

$F4|MNI + AHHUJU.lt. J'NPPHT MAILOHDfR pPPQfl- 
TunlTV. One Jfear risk lr«« b»ll, DflsHl; Ftamh- 
■ eiit"4w(MTt3;-BDi! 12JMS, fraflvwtH 03D44^ 

ClOW GINJENS For Prgftt. Send ifjg^ed eft-^Dpt 
Far ffti' jirowFne inlormitJon t seed prkti. 
PWLVEflHAGHLN'l CINSEHG, DEPt. B, f^iClUanO Ceiler. 
1fy»scD[iEii> 

COHSJPEBINC MJlILDBDtl? Rs^d "Startar't Guide." 
Hdpfur, Dlten everloDhBd iiifotirtaEiDn. 
rUT! Roam 1212& 

CQiefaflo goQGfl. 

IE MT AiJOCttTf. Kave To^r Own Mont^ HtifitntSS. 
Work rrWT3 Komp. hp OipHal Required. Fifla Brochure. 
FeJer, Pw 535-PM> lawrinte, Me^. Qia4Z. 

$10D,odB~TEUtLf MtHIPg InfprjnBtlOiit free Proof] 
Albert, Boa 17D0S, MlnneepaliSi, MiniKAdtO. '55417. 

AMBITIOUS? 'Nmrr’Whilllnr^tflE^ new iiiSi- 
Oest. EAST tci S[er(l O-OO. (paihle tn^ineOriOj!, BPk 
J 62, Altadene, CtllfnrM.fl 91W1. 

SECRETS] MiJI Order Sitcceu. LfittmafliiinBlIir le- 
meu; eiperl reveals how lo moKe iipnie bucinet.5 
Ipriunei. B§elAtt*rii Get frefl reporf "Make MOdOj 
Ov Mail". Oltclnet free atjveiljtlng^ proOlibilo 
produGis. Mniieq, Pept. ACTOS^ vropdiand mils, 

Calrlbrrm 913&A. 

CUSTOM rUHIHG-PIGTURESn PORTRaITS HAHES (||] 
now oitT'lO'loarn metlloO. . . . ever>l:|iin| yrte r^ted 
tb knpw and do td Elarl rnainni mefieir quickly in 
thh pJeaunf, proliEable, lltl-Growlot Held. Delallt 
EREE. creative FRAMEcMmMS^ iJfdS W. BaiktiiF. 

Dept. RPM, Boa 16, OrJinjte, Ca,^ 92666. 

let otnert make morvey lor ]fbU. atari tioma tritiJ- 
neti. Fall or part time. I tkow >ep how, free Report. 
Mprian, Depl. A27D&, Wood land hFillf. CaNlarnii 



Up PAHV 34Hre time wiUv tBdilllblUli oew (PEED 
PAIHTER. Ptinli an ertlire room id 30 mjiiilt». Ehmi- 
OAttl irpihes, rqllera. pant. Cldtht. HO mftl, driip, 
tplllt. CirMtlns deiallt FREE Or teriil (S reiandeble ler 
pre-piM umple. VACUFEEO, 34 Eiil ]l?th Street. 
N.T.C. 10003. Oept. CPM-l, 

^NOWt h lucrative NEVT FIEkDI: Invekt Dlmek Roip 
Oollara-Reichi MllllOdl. We help. An Annul l (2^.000 
eeiv. Part Time. Write far Frets Luerature. Howelt'i 
hudetl, !i50 Redbud St., Waldron, Ark. 

~ULL HOW'To Pookllt Bri 'prOfitl. IntIruClIbbl. 
sampio cataiDi Kc. Konkel. Qeps. Af, 2L2B Marie 
Par k, AtbudirerQue, Nrt 47112- 

" EARN Viooo'oo A Moolh In kAill O^der. Cteabil%h 

Successful BuSitieei. Free Oelalls. WatKinsH Po!i 
BO^.PM, Montebiellp. Calil. 90640. 

SUCCESSFUL Mailorder Butlbtttil We Show iroa; FrH! 
Pw, Box S62. Rojal flak. MkhliLatt 4BQ?3. 

MAILOROER Ba|infltri. Freot! Special Report "Seir- 
itarllnn." CeE oapert'l tttlp. Complelo plannlnf CuldO. 
Pravanti frultrnllcm. SavOk monllij. panmora. Buk 
2112A9. Astirvllle, NO ?B903. 



WORLP'S Lirieit Supply- lo 40% undar nhoit' 
sale. CiDieoute. honb hOke Clothei. Automobile}. 
ElKtroniCl. Fret Cetalla. International Bujrerf. Boi 
lft3MMW. PofUaJHl. Ofaipn 97533. 

WORLD TflADE IMPORT LXPDRT tUIL DRD|A. Avb 
uglMint UUlOE, relerunce liPurir. Nffw ymu can Hart 
and operaEt rbur own loMv indopoJident spare.'' full 
time hlGh1]r praAtabte bDitie oullniSl cnterprife. SorrrS 
today for your FREE absolutct; no obllialien IS pajii] 
4'Coior Booiilet oullinlrD pppurtunkllii. wrllti Henry 
MeiMin. 130 west 42nd Street, Suite 130S. Now Turk. 
rf. y^QQ56, 

START Heme Mill Bukin m. Riekt Wayl^ Eaiyl 
Pporitaftle! New Report talli how! Frtl Oetadt; wrkln 
Beltway, Box 132S4, Ailaata. Geariia 3D3S4. 

ASSEMBLf^ RAU. POINT PENS As Ouf Oialer. Eicel- 
lenl Pan Time tnenme, (LOO BrlORl Pvtail}, Pens. 
^eS£F Ann Pens, Attn. R. Cuppy, 2121 Madison, 
Ckarjatten, llllinffit 61 950, 

S30.M HUHDRfO SluHinA I n« lop as, IMMEDIATE 
EARMINQS, Btrj^lOrien AM Sl.OO (rerunOrblei. KODCRIRS, 
gpx 1Q275-PM. Fort Worth, Teiat 76114. 

CONVERT Used Beer Con Tabi Into ProAlaBle busi- 
ness. CpmplelO Method (3.00- TaD, 1S402 CorkhlU. 
Maple Helghls. Ohio 44137. 



HOW 1o Stan, a pnblislrliiiir bousi in your badreem. 
Intprmalion iFee. Floyd.BC?, Bok GE3. Nuwberry, SouUt 
CAfoilna ZgiOd. 

HAKE MONET CiipoloB Newspaper items. 12-00- 
112.00 Full. Easy Kr^me Boimost. DelaHl Free. 
Clippings. Boa 260fO-AJ, PhOedla eSDSB. 

MAiLaROERi! mall circuian. £et orders keep 
(Mtir wrltii Foster'a, M Mlb Avftiye sw, HirmlrBOam, 
Alabama 3S2I1. 



PROFITABLE Way to mahc money al home. Free de- 
lalls. Coach PubNslieil, Box S34U. Btn£Or, Milne. 
04401, 

(900.00 PER ThoUHniH’lmmeclialely— slntfmt entr*- 
Lop-eit Beeinner'i kit, ll.OP. Gnaranleed! Oesttemjxjrary, 
ao!i 1144E. Forest P>tk, CA. 3P050. 

21 & POPULAR MECHAEIICS 



FlVItlC Seuctr TTiit Wurka, SirsipILRed Fusinn Power, 
Levltatkyn-Grivlty Mirta^ Permanent Magnet Self Pow- 
ered Mpibr. EsjUllsiah-CDrUraClion Motor, lOOO horSe- 
Mwei' Wind Hotpr. IDOO HotSejrOHer Sotar Frtpn 
MPlbf. IDDO HdfSmmMy Water Motor. Make Car C«t 
100 Miles Per Gallon. Run Car On Alcmol-Waler 12( 
Gallon. Patent* Pendinc. Drawlnat, Datails 9iD.D0 
Etch. All 929.00 refundable. Miracle Science (G], Box 
1BD4G. Kansas City, Mitsmiri G4112. 



E(TAlLlSh Su[>qes;ful Home Haiterder Business] 
Hears, CS363^ Essea, Alenandrla. Virginil 

BECOME Nesearch Expert: New Repert Tells How 
Home Di>a rated Profeasinn Pays Big fees. Free detailsi 
Write. Hudsnrt, Ltl West Slate Street, Albany, jndtana 
47320, 

STUFF ENVELOPES )290i/THDPSAHP Immediately, 
free Supplies. Rush tiamped, addressed aovelope. 
Kntub. 94 7C Maola Crest Drive. Middle River, Md- 



SECOND Lmbelievable Incomel ii.Da, Slamped eh- 
velope. Jamcp, 777PM5, Daleyllle. Ala. 3632Z. 

"FREE details On Makinii Money immediately.'^ 
Heme Btifmess Owsrtunity— No inyestmint Requlred- 
Larry Nickiius, SOGA Hettnerrair», PliiiHi, Mllnels 
S1071. 



REPAIR Hydraulic Jack* — Details Free. WrilCi 
Hydraulic ParU Supply, Boa 4JS7, Brownsville. TeUS 
7U20. 

TOUR Own Mailorder Catalog Business. No Hercban- 
dfse invetlmenl, Pitail* free. AM. S4lea 31^14 94 
St., East Elmnufit, NT 11369. 

SELL Novelties, Gilts, Carded Merchandise. WHson, 
Dept. LGOl, Route 2, Hprlanvklle. Wis. S4044. 

(i2W~HDNTHLT. Immediate income. StuN envaloptS 
at home, inlormatipn. send aelt-Addressad stamped 
eCvelOpa. Gnltaae. Bow 2SDS3-CFE. Lps Anfeles. CA 
90 Q 29 . 

(BOO/tHUUSAND POSStBLE, STUFFIHR ENVELOPES, 
INFORMATION,/SUFPLtES. STAMPED APPREUEO EH- 
TELOF E, Ajent-sa, Box ISB, Clayton. Ihtf. 461 IB . _ 

MAhE Ourabla buLldlni plastJp eSsrlXr Waterprmi, 
fireproof, econDmical, Bayr laboratory, Cedared|e, 
Com. ei 4 i 3 . 

(39P/THDUSAHD, STUFFIHC ENVEigpESI free Sup- 
pllet. Rush Stamped Addrtised Envelope, Tor I, Box 
34S, SQOorro. NM i/ffl-l. 

PREPARE Tax Returns— Pplicemsin Albert Myers 
madD $2DM hila very firit seaum. train ■! home. VA 
Approved. Na|lr>r>al Tsm ScOddI, Monaey, 2EF. N.T. 



PEPRESSIOH-PROOF BUSINESSES. PrdFeSlJonally Dt- 
veloprad Purtiolio Tell* You Hdw. (lO.OD. Economic 
Plannini Coniulltnla. Bdk S22B1, Tulsa, Okitboma 
741S2. 



i2»r|9ag/TtiOU(AHp, STUFFING ENVELOPES, Free 
SuppMas. Ru*k Stamped Addreised Envelope, 
HtnrI Hsen, Boa MB D-H , wpls. Minn. 5H0 6. 

tU^PPPRT Loog Span Beierrtrnl Celllnsk iFIOOr*) 
without Posit. In New Or Old HOmeSt EitiStlng Ppat* 
Can Be Removed! Pnlont* Pendlo|. Drawtne*, Detail* 
110.00. Refundable. SclentHics, Dept. B. boji ilJO, 
Kinia* Olty, Misiourl £4112. 

FLASH t Hot, "4,044" r FREE SECRET BOOK "2.042 
Unique Prouen EnltrprJlei". Tiny Bullneile* but huge 
prolhlsl New LiltJe FeJIowi, bant Inflillan. Work Humt! 
Mayling*, Tit. Qerltbad. CiNfornie 92QQS. 

tW)0% pPGPtT m your own mailorder bueir>tfs. 
''Ton are me Prime sourcCi" Amoy, 2i$ Jaokion, 
BI2-PMS, Cliicaao 60606- 

HOMEWORt(CR3--Enrl1 up to (260.00 weekly SlUPinx 
eevvippn* frir our ftrih. Detail*, (I, DO (rvfundablei ano 
siamped. till'iddreiaad eitvalope. Cllt-ap, Dor SaP'A. 
Cape Coral, Flor lrla S39D4. 

’"iic MONET!!! Be A Who leu I em Merchandise In- 
veetmaet LinnacatiaryM 1001 Giri item r. Toy 1 1 Ceialli 
Fret!' OiCktrSun Cempldy. Route IPMS, BridAovkIle, 
Delaware 1D633 

S2H.QD WEEKLT Poisibla Spare Time. Start Home 
Pinlics Ruslneis. 400% Prufii. Mainriala Locally Avail- 
able. Start Small Orow Bit. Full detalJl, sample* '13.00 
ppd. flemar, 6o^ 13006A\ Piits burg h, P*. I524S. 

MAILORDER'S BEST SELLINB BECIHNERS LIlRART. 
Reveals ProfeaSlunal Secret* — Helped Dlkcri Make 
Money! Ba relay , Boa 45PE, HaleUte, N.y. 11743. 

CLIP NEWSPAPER ITEMS. SSOO.OO monthly Poiilblei 
Seed soo and stamped. addresHd Envelope. New* 
Clip, P.o. eoi 4D2, sio Franhiie street, Boston, Miasa. 
DZLIQ. 



S10 TO (20 Hourly Posiible inslalUni Security D«- 
vkei. CKpenenca unfieenury,. Ceco, eo^ 42090. 
W urth Hpllywood, CA . 91607. 

~ S2S0/TH0USAH0 rHME'DtATEly sturting Envelbpe*. 
Frue (upplltiS- Ruth atamped, *alF eddretsed erivaippe. 
Associated Mailing Se'r vices. 971 Midi son Avc., 
Plainfield. N.J. 07OM. 



EARN (400 monthly in naw waeH-end buslne*!. De- 
tail* 6QC. Dermic Promotion*. DepT. PlM, 2 IQS Delk 
ftd., Harlftti, Gee rgia 30062.. 



Mill Order BuiJnass Books, Brochure Free. Burlan 
Diitrlbuto-fi, aoK 9-2, Paw Paw^ Michigan 4QQ7Q, 

AUTP/VAN CUSTUMI2tNG. . . . Letm these high 
paying skim at heme m spare timet Free bookier. 
Auto Inttilute, 1206 W. Barkley, Dept. rPM, Rdi 16, 
oringe, Calif. 92666. 



S2tKl WEEKLY— Gnu rihteed Easy, Immediate spare- 
time earnlng*-^Fm Proof— Reaearcb, Sex 90]33fM— 
Allanti, CForglfl 3D344. 



PtOflT-HAHlRB Bbiineaiaa ote my proven inside 
Secreu- Report tum* iPier* Into Wfnrieri. only sz.OQ. 
J3realer.P], Rpv 26419, Phtrtfllx, Ax. BSOSS, 



SUCCEED In Mailorder Bukineas. FREE Infannatiun 
Cuide, Jwnab, Box 1174BC, Santa Ana, QA 92711,. 

S4Dfl. PDCDINC Letters . . . Spire Tima] Beflitmer 
irrsinicttoni ♦ ^ - send Jl OO. Slamped envelppe . . . 
ViHoneering^Bpx 123S-PM2, Berkley, Michijtan 48072. 

(2e.DW TiARlT \fl Wflolauli ngt PtodI! Sludluwest, 
l2sD San Marco*, Sahna*. Oalil. 93901. 



SELL Biwlis by Man. 200% piplit. DeSter't Hit 26C, 
Hamblin, Bo* 3256 IM, UnurtiSity, H*. 3SB77. 

GINSENG SEEDS, Fgr planting. (Tver |6,CK)0 Visible 
rewing Vk acra. for inlermation, price list- Write: 
lueridgc Glnserg. Ht. 7. it. Pay^ic, Ala. 36967. 

S2,«iP-P MONTHLT. . .TsHliiLc imurmatiuti by rnilli 
Free Proen Asudatai, Btix 123-PMC, Wstvoruli, N.J. 
080^, 

PROFITS Urhmited — in Mobile Home Tie Oewn 
BuEineS* of your emv. full particulars, (3.06 refund- 
able. Box 23B, Tracy, Miion. 561T5. 

fH££— 17 prpven- -NEW- mway mating imponuni- 
ties, brocnijire. House oi Cornwpii, eox 2477, Culver 
City, CBlIf, 90i3P. 

SURVIVE! Pradict, cantrol your survival in bpsineisy 
personal life. Advati[:ed mettled* — d^ails 26^- 
Scawinds, IPMI. 1627 Pontius Avenue, Weit Lr?s 
Angeles, Cnlifornia '5007 S. 

STUFF invalOpcS, LlFtl (600 per thuusatld. Frca Sup- 
pliti. Sand ttamped addiesied envalepe. GPtdainuvic, 
160 Baimar Way. r*iit5burgJt, Pa. 1S301;. 

' EARN EKTRA Money at Home m the iitell Order Biui- 
ness. Experience net essentlil. Delaili hree. rne 
Hanry Banks Cn., Box 467, Granam,_ Terts 76046. 

(W.OOP.OO tUh In youi own caipel and ru£ busi- 
ness. Steit spare lime irorn yeur nume. no stock Qr 
capilsl needed. Write icr ciipet sample— Mueeymati- 
ing recta and prices. Car pels, uept. A 246^ kesata, ce- 
00733 . 



WE NEED CIH&LNG GHUWERS! (^LDOD^SW.OOO annu- 
ally I Wa Boy Ydur Crup. Send (2 .DO tor Sefpd semple 
and inlurmeiliin. ClBiii t, iiidiehf Exchange, Box 336, 
' Rpchdale SlBliQn^jamaica,_ Ny_ll434. 

SHlib DAjLT~PdS*ible^Sluning enveloMX. (larl 
immediatalyi Details. (l-Od rrrundabla. Hgyal PM3, 
Box 3EW3, U>s Angeles 90036. 

LAzrr Produce oil oonraii* in second*! dh tails 26 c. 
JjfljPortrolt. 2ajQPR miey ^ San Padr On Calif. 9 0 731. 

HARE 2 fo 3 lima* your cost on nurdrads of prod- 
uct*. Gift Items, novelties, ley*, cs>dsd meroriand,*e, 
IDOL other*. S^'i^ brmgs grapt ceuJog, reiunoebla 
on lirtt Order. Jupi Enterprises, 4667 Sciiwggiar nu.^ 
cat* City, Mien. rrd726. 

HOMEWgRKERS wintedt SC lirmt listed. CeliH* ru*b 
eikd stamped addressed anvelep#, ywr name and 
address-— Sir jodcu. Box 39?, Oep-T. h, BeMirrgium. 
watn, vSagS. 

U WATS to Make Monty! Fret Celt 111. Multiple 
FbrmuUHoh Hoiflireh^B ox 4206?,, Trento n, N.J, 06610, 

MAILORDER DEALERS, Tour Qwnliiiiiinflt* immwJI- 
ataly, Evarythmg Suppiltd frH Catalog, ntail*. 
Duttai, 3lD-li, Southeast Parkway, Richmond, lod im 
47374. 



SELL Ordinary ^nd (( Pound, I Du it. So Can Vuu! 
Details Free! Sandco. Care*. Calif, 963D7. 

kllHLATURC CQLF CDURSEF STTgll"™ 4 JS, DOa 
Intlalled outdoor? or yndwi, prltod il (B.9O0. Lx- 
Cflllant ilrxflACjnc, Lemma Entarpriie*, inC., SCranitin, 
Pi-_ 16503^ Tel. [7ljl_343-474 r. 

' (i™ M0N1 h"lT! fftu inrormillun' Lowe. 679Q 
Avertidi GafliQ. Gbleta, Califo rnia 93017. _ 

MINIATUAE AAOia('-Dri.*t fhr mailorder iiAirmtrt, 
Detail* SI.'OD Micro Radios, Box 602OS, Cicero, III. 
6i>66D. 



MONEVMAKIHG OPPORTUNITIES 

SPARE TIME CA*N. Sail tamsu* Hanover Shoe*. Sam- 
alii. iBlas kit fiaa. No axparlinca needed. No age 
lloiil, Big com[h4*siQht. Hanovar Shoe, Dept. I29l, 
Handver. Pa I73J.1. 

stuff' INVCluPES S»0/THOuSANDt Fiea Sampl|*r 
ftutA Stemp-d'Addresxed Ertvalopn, Jiokuii, 21SD 
ProspKt, clever* no, Ohio aiiHi, 

FANTASTIC luoney making rapOill 2D for (3-00, 60 
for SS.OQ. Tiger, Box 146S-lA5| Peoria, Ht, BIWK. 

MAKE (1,000 per month spare iltna. free CNtails. 
Wrl to AA 1,^ Wriihl Cl ty, Okie . 74 766. 

(PARE ITm'e □qiuiKS ' nrnv cupyrigiited booklet on 
turnihg hobbles imo> profit. (i DO. Oak Ridge Novettiei. 
1762 Dak. Kankakee, II IMS 60401- 

'"ABAkBONEO"SlLVER— TOURS FDR TRRINSE Tilt only 
COMPLETE satvag:* method. Earn* |24,DQQ yesrly- 
FHiF PLAN: silver Mj*Eur*, Bdk 54B. Woodville, Texas 
75979, _______ 

HOMEWOflAERS. Receive thoussndslii letlar* month, 
ly canlBlnlng monuy. Setup (1. Gem, B-21 244A, 
Indlinipolli. rnd. 46221. 

liboO/Hd. Hi 1 1 log ini^r^tLon, SiarteT'klt (2.DD. 
Soin, Box 60DG-PMS. Tloranca. S.G, 296DL 

(Tuff envelopes (isD/TMOUSANb Send Stamped 
Addrassed Envelope- Kelly'* Korner^ Dept. 41, MPtty- 
dale. New Tork 132U. 

SELL CAlEhOARS, SPtClALTJES Rtpaat Business - 
Free Details - FASCD, GS^ Cotlaie Grove, Chicago 
60637. 



(Continued en next page> 



/ifiLde.Ul K -, 
rauT AfvaJa, 



r« 2 JD. 




MONEYfHAKINQ OPP0RTUIMTIES 

tCiotliiuti frlm pfKHlIitVf PJI*jl^ 

pR0^|T(t! Uair SDurCCSiL Fr«« dttlilJ. Gfumon, 
6<W ^15, MpnalianSi TsmS. 7ftrSC, 

HQW to nuhs MONET In F^nti^tic; 

new way ta iLart jrdjr ortfl th»Sln«)3, Lt9m tHifw 
bei^n wlthnut invEsting in merchanditt. 

^i.OOn wt pay pt]^ae«- univEfUl c;ifiSH iwos Lawct 
Lana, OHaNorni City, Qlilahami J312n. 

iKFORhUTiQM BQNAHEa. M4R«y maHlns and uvtng 
idflat. ^f.OOr L«fce Enterprises Depl. E33, 3609 
Stan Huntfvlille, Alabama 3S£tO.. 

^7X+ WEEKLY t^oStiblelE FltUDClaT Oreaktarijjghl 
Free I nfarmatJan , Anart. Bdx 13-^B'PN4, Picifiu, 
Cain, MtMa. 

131. BO OAliTt Cajy IHonneworh. Na Investment. Fret 
Oe-tailst seiiaddreised Slumped EnvelopEi Sbiape, 
6311^B12 rtKCa, LQ3 AneeJes, CaJlf, 9X2«. 

MJULQRDEH— CUIOEOOOK FOI BEerNHERS— 1l-M, 
Btfr^NUeLEI BUSINESS INFORMATION SENVICC— > 
B.Q. BOX lilt B, BI.OOIMINODALE, ILL. 60101. 

HOW Ta HlKe Meaty wrlUnc short perjsraphs. Jn- 
rermatien fitt. Barrelt, Otpt. 0-27'A, 9216 N. Clark. 
Chicaia, 00660. 

~ STtfFF ENVELOPES. S2S.0D KOHDIIED IHHEPIATE 
EAAHIHOS. SEND ADDfiESSED. STAMPED ENVELDPi 
PJiLliER-H, P,Oh Bin 200as. El Caion. Calif. 6flOZI. 

VEHOIHE Macdkes. Nd selllriji. RobiBSf^rn arnarins 
□raliils. BI£ catelbEue Frte. PaiKway Cprporetll^, 
71SPMM Ensdr Streel. Baltimera> Maiyiin d 31202. 

FREE— Easy Ways to mj*e merny sell I as eitrllinj 
new prwfucti— Full— jpere time, send name, asB tor 
5 months free svbicrlplion. Saiiesman's Cppartunity 
Mataiine. 1460 Haecooh Center, otpl. 33?, C-tilcae? 
Gdbll. 



WORiLD'S Itadlne Contest Masailne SDfi. Priie- 
wlnner, 1319 Ceatrel, St. RetersDeri. Fla, 33 70S. 

SWEiPSTARiS contests. H^bw td Win. Write for Free 
Informatlen:. General Contests, 16D9-1D ElSt 5Eh., 
do lath. Hlanesnti SSA1S. 



CLIP Newspipar Iteens, ll.Qd^'SS.OO each, tktalli 
TrM. welter. Bos 1360-PA. trie. Pa. 16S13, 

MAKE Bit Haney. We luralsh everythlflf . For dtllllt 
send sell-addreised snMelOpe. Enterprises, BOK 4 SI 6-2. 
Compton, Cs I If, gOga*. 

LEARN, EARN Mail Order irem Name spare Time, 
eeen lellln| how sinoo 1929. Faols, Storlsi, Saiircei:, 
Thousand otlert. Compleli Coune In Msii 0>oer, 
Samplo Copy SOC; Tear (I2. Mail Tierit Meserme, 
BPS J302, SprlrigllslOp IL 63?09, 



$40 URILT Possible tyina tiShlns Diet at home. 
Celalli SOC. FlycQ, Bdi QtlS-P. Albany, Ornon B7321. 

AOonissERS-Hdiiors^Homewariieii-neededr 90 firms 
USCed. Rush 29^, £ temped, Addreised Enyainpe. 
Cannon Enterprises, Qdx 34QS7, BcNitrtdi, Hd. 20034, 

MAKE Statueltes, rwveilles, imiiatipn marble. Sell 
to stares or start allt shop. Free delalis- 
Marbleijrn^. 4l Wa^erton, 5t. LoulS, Mfl. 63124. 

1179.00 WEEKLY Correcnni PiifHlr LeaMmsI 3am- 
pies, n.QQ! Citllft, M7- LP Firm, NT C lOO l?. 

LEARN The teorets of repsirlna 'jjpnh bal Earles. 
“Fabulous Fronts" It Home. A|Kj( Ehemeennii. 3100 
Pifflona. Atascadero. Calilorftia 9 3422. 

S2O0J0 FROM 3lim jijwood [MrBp;i. Oetalls 
ftoMOltias, 6lD Sit. 2 4m, Elwood, HHtia na *6t>3&. 

rniEI LATEVt DIRECTORT QF am CORPORAfiDNi 
IE ERIN C HEW PRODUCT^] II yOa h4ve art Ides far a 
new praduPI — af 1 w4y ta make an atd producl ballar. 
send lor Pur FREE INVENTORS KIT KQ. A RS. It fives 
Vila I ln1prmalli]A on deyeloolnf; and markatirif ypnr 
Ihvantian/ltfei lor CaSb/Rnyaily Sales le eorparaliOni 
rulianwidc. Raymarrd Lee Ora anliallaa, 23b Park Aya- 
nuip New York, N.V. IDOIT. 

aOO.WD BARGAINS— 3 FebulPuS CalaOES LiSims 
AmaiKiA BDlow Wholosale Produolt for Home, Busk 
M any Free llrms. Syhd 32.00! Dariilnhu atari. 
BOS 730'PM2, Hollatid, MIClIlASri 49423. 



BET World's Bl^RHl Whoiasale irtiporl Catalan. 
write.- world. Medina, Waihinaton 9BQ30 , 

WILL YOU aolutlly (really A truly] addresi, Hull and 
mnil: 20 ervnalopes a day? Than don't let's men around. 
S*r«d |5 and we'll show you bow lo rnnka up ta 31,000 
inonmiy and even much mo re. GUARANTEED! Coni fac- 
tual ArriAgemehLs. Mehtrsham-Nell. Bdk G13-F, Sen 
FTedro, CA 9a?33, 



$AQ PER Evenlni! Addressing Envelopes. Nomeworh 
Cuaranieed. Free Delails. Sterlm, 6oe 23C, Sis runs 
tie^|ints, Mien. 46073 

EARN AT HOME HAlLlHC DUP ClRCULARlt CmPCRI^ 
EHCE UNHECEiSARVI $end ilamped addressed an- 
ualapa. Wrlftii. 9^9 Broadway, 6412' PH, New VOih City 
tOOIO. 



FREE WEALTH BOORi “2100 tlninue Ways To Make 
Maneyl" Worlds BiieesE CoIlKtloti ol Home BusK 
nessesll SuacaSI-M, 2S993 West Cleht Mila, Dcirolt, 
Mlt^liran 4B24D. 



FREE Dalailsl W^n llfatfma incpmo fiotn Dke, 
ftouielto, Thprouthbred, Harness. Dot Racine, Guaran- 
teedi Research, Bot 551PM, Hineoia, N.Y. iiaai, 

ii,«w MQNTiiLiri] SI util ne caycloiHs and CNpRirra 
Nawspepersr Sfnd Stamped Addresied Erivalopo . . . 
JpT, &oa 93E-&. Hyatistfiiie, Meryiwd 297B3. 

FDOTBALL fans— C ash In on CnHiuSlAxtlc Fans. Oa- 
tails si. Ob. VAR Enterprjses, BoK B2E4. New Orleans, 
La. ?bll4. 



RET RICH With secret liw that smisn« debts and 
bruits you 330D to £2 mill ion ush. Free Reparit Credit 
{UsT. 333 Norm Mlchisan, Chiceio 6U&01. 



NEVER WQH ANYTHIHCF AnyMe cm win 3weW>stokes 
earnests! Free detallj. Services, Baa 644-PCE. Des 
Mam«, ivwa S03O3. 

PERSDHALITED PHDTDSTAHP5 Makn Hift) PrOiitS! 
Hail Cnier. Cnmplete llteraturn j>ac1ia|a free. Phalo 
Poslermatii;;,, Call PrpvIderKe, R,|. 0(29] A. 

STUFF ENVELOPES SDD/TH0U5ANDE £ehd StamiHd 
Addressed Envelope, Kelly's Komer, Dept. 41, HatldatO, 
New ¥oik 13211, 



BEAT BLACKJACK1 Easy I Amafinf MelHad Yields 
Computer Praven Malhematical Edee. Jnconditianally 
Guarenteedi For comolete method mall S3.DD. Sheridan, 
Bdx 731-fM, North HallynoOd, CallfOrtiie 61603. 

HbW to MAKE MCnEY Writing Magailnt ArllcleS, 
Fillers, Inquire: boiiatn PubHlsnefs. Soi 1D73-PM, 
Arlitigton ffeisnis, Illinois &D003. 

WDQDWaRKERS— Earn $ID.DD per Hour CansIruClihE 
Prof EC ts las Craft and Cgnsignmeat Shaps. Guaranteed 
InsiriKtlans describe PrajHls amt Seiiine Methods. 
£3.00. Woodcraft Ideas, Box 163, New Middletown, 
Ghio 44442. 



WIN CASH PHIZES soiYihE w«d Codtosts. Details^ 
Send selF-addressed etampod envelope. AAL Associates, 
BOk 141-P, Newtun. MSSS.D2L9S. 

£6Dd MPNTHLT— Address! hi Erwelopts. DeleUt 29(. 

NsiCO, Brut 14342-FT, Columbui, Ohio 43214. 

GASOLINE Maney-Savinga Cnporlunily. Write Artec, 
Bax 213. Staten I stand. New Yarh 1D3D2. 



ATUFF CnVELOPEAp l2aO/TFlCdSANP, IMMCafATElV, 
FREE SUPPLIES, RUSH STAMPED, AUbKESSED ENVE- 
LOPE TD: DANHV INGE, DO A 113, SPIRO, DRL4HDMA 

^3^ 

MONEYt MbNEYI All the tiomeworh you wsht. Gwr- 
Boteed. Free details. Apply: Hantewarkem, Drawer 
42S-B. Venice, Florida 33S9S. 

HDNLYMAKIHG, several ways, FREE InformallOn, 
Write Palm Coast Enterprises. I3bb ls< Ayenire SouNi, 
Lake worth, Flarlda 33460. 

$iCiba.DD Moopiiy! Become oitr mniioider dlitnou- 
tor. Everything supplied -circulars, mallinc lists. 
Write: Entorprise, Box 1296>Q9, Newpgrl hews, Ylr- 
glnla 2MDJ. 

RBAhCl New Enlsrprlsef Earn $12,DDD Yearly. $tii( 
A Elgtil Tracli Exciiaoft'« Busmesi. Send T3.b0 Far 
Instruct Ian Mammal, Charles Cobern, 4716 To nOpaH, 
&an DlOea, Calif. 92110. 

CASH Clippirrg Newspaper ArllcItsI Complele It^ 
SlrudlOn Book fl.dO, Sunny, Bax S79E, Plelalnw, 
Haftnuhi re D3B6S 

liNMHITEti Haney Making Opporluhillesi Rush 2Sf 
Sett Atfdmsed Stamped Envelw*. WR DMliibulbT, 
4 B29 E . bBm . Kan m C II y Mg . 64 1 32 . 

GET RJCIH . . Copyrighied report Shows you iipw 
to rnak'G SIC MONET, It caold bring ywi > FREE TRIP 
around Hie world or OD Id SSB.ObO.OO IN CASH. Send 
Jl.QQ. Foreii House, iliS-A Hickory s[„ Scranton. Pa. 
IbSBS. 

FREE CATALOCl Ddrltaine 290 man eyma king and ibell- 
ImprgvBoivnl Ihwmi. Hoose ol SAdhor, 4]Q ArvlllB Way, 
Sutheriln, Oregan 974 7B. 

SIX FBItEastic MONET MAKING QPPQRTWHITIESV?^ 
Detsllt. Writei Degmane Ehlerprisei. Bok 6S. C2. 
Berwick, Nova SCrrtia, BOP lEO- 

~ S4D,DDD YEARLY from Mill Order, ReitiarVibly Re- 
vealing. PelalU $2 DO. Best, 19 Finchley Raad, 
w»t 5 j I N I E »ey , E ngia hd 

HONEY Making Idea! m Engrivlne. WN|e Engrevlag, 
P 0 Bob 14T01, Aoitin, Teiai 79761. 

MdNCV From your NoObltiS and ShilisS al Home 
Yaltrablt Tor savingsT. how lo ckiwie Oppariitnilles, 
Hundred^ of Ideal tcoialncd. Send £2 for Oooklelc 
Miripn Compapy, iwD Falrinpnl Road, Hunltvl-lle, 
Al ibanta JSBQl . 

STUFF EnvaiPpei SbO^OO.'ThDusInd. Free BelailS.. 
Sttid Stamped Addraned Envetope. Mmior Mouse, 
Depl. a PM-7, Mmoft, N.Y, U116. 

S34M/TKDU3AHD Stuflihg Envelopes . , , Dtteils 2Sp 
and itimped self addresied envelDpei Utopien 
Atucielti, BPS 2B. Taylor, Pa. li^l7. 

tl,nib MONTHLY m Altonisblnt Spirt Timt SuSi- 
fleas. write: Wllliima, 4>06WL-.a, Lanciltij, CA 63S34. 

MAKE fleaullful TiNany Slain GlhtS CliandeNtrl. 
Eaiy In&lruCtiPhS (1.C0. Cal's. Boa 224. M, Bearbarn, 
Mick 4BI21. 



tlDDil guaranteed *1 th4 RIC4 track Free Iniormi- 
tipn. MoweH'i, 736 Cariar, Qwemboro. Wy. 423D ] 

PINBAiLS S39fii Jukoboies £B9Sj hew CIgarellfs 
£G93j Goffte and Candy £22Si free cplalog, Nunytn 
■iltornallonal, Stale, Sprlngfiehd, Hg$j. 0UB3, 

MaiirBiGliONETr! I 8a rga in?— wpr Kf wide SupRrI e n. 
Valuable Llal SI.90. Bargains, Bon 17992 AS, Honolulu, 
Hawaii 66B17. 

IHB/i^ulAND PtfSSIILE, STtlFFIHG ENVELOPES, 
INFORMATIDN/SUPPLfES, STAMPED ADDRESSED EN- 
VILQPE, JUron-SS, BWr 4S6, HurtriWia, Ind. 4G1S7. 

FREE SECRET IDOR "?.b42 Unldue, Proven Caler- 
priies." Largest suctofsTuI colkctloni Fabuiout' 
"Llltle Hndwda." Work tiomoi Maylings>T-3U, Cariabad, 
calif S 20 OB. 



MAtl DDDER BUSINESS Betails MyerS & MyOrS, 
1 933 PQlome c . ChJMgO, 1 1 1 . ■M6Z2 , 

FAHTASTtC BuslDes&-~Huge Proilts— f ref Inlorma- 
tion. Revia, flO'i ifi^ Binbroal, Owtprld, Canada. 



CONTI NUBUS BIf Protitt MalNni Your Own Baby Gilt 
CalaiDH to New Motften. Complete inflructloni, Ssm- 
pic ciltlog zsc. Armtlrong, Box 4D9 PM, Kennctt 
$quert, PA. 1934H. 



TRAVELI Anywhere Anytime. £sm S6B.B0 DaHy. Eas- 
ily. mite: Traveler! Cliro, Box 36SA, New Port Rkbe/, 
Ffa. 33SB3. 



£360 PROFIT PDSSIRIE On Every Thou^nd Mailed. 
SluR Circulars In Envelpaei it Home. Send Stamped, 
Self -addressed envelope lor delails. Harket-Rlte, 295 
Madison Ayp., hew rwii IDOIT. 

WANTED— People, Interested Ht Second ineome. 
Earn S1B5.D0 per weeli, KVorklhg l hoor a dAy, Write: 
A. Hedenberg, 9DB Gewr Lane, ?^l. 1, HhOitvilllfl, tN 
37912. 

tIOD.Od DAILY In Vaur Mail. Plan, Plui 6 Formulas, 
EI.DQ. Baskerville Trading Company, 614 Lakamant, 
Dalian. Georgia 3072D. 

tlSB^SKN/THOUSAhP, STUFFING EHVELBPES, FREE 
SUPPLIES, Rush stsmpiHr Addressed Envelope, Mitch, 
Bor bSl-AS, Havelock, N.C. 2B532. 



MAKt HONEY With Your I DEAl— Thought blioipliRe 
Booklet. £1.^0. Dot's, DepL. P, R-3, PorryvHle, Mo. 
63??6, 

S3,DDD MONTHLY Repairihg Sewing Machines, Gel 
Starled. Rush E5.DD REFUNDABLE. Nationwide Sewing, 
Bo x 1103, Norton, Ob lo442Q3. 

LEARH Chain Saw Repair At Home, Write: Irrlern-i' 
tional Training Scbool, Bux 1361M, Muskogee, 
Oklahoma 74401, 



KOftsE Kaalnc fans. Hrgh profits, saund, na gim- 
mick;. Write, hi. R. Crawford, 1 Lincoln Riaia, N.Y.Ci 
30035. 



SELL JUHJDR GRANDFATHER DLOEU IG" high. Sotld 
woods. Fun, easy. Wppd Warha. 1121 West Wilson Ave., 
Chicago, Illinois 60640. 

' SlDD BAiLT Compieie Plan and Sir Formulas tl.OU. 
PistTlTlutori. Boil 2D301, St. Looll, Mo. 63112. 

1VE Pay |2.M for Newspaper CNppIri'gitll Send S2 00 
lor lUoneymakins Kit— DOUBLE MDHEY BACH BUAIAH. 
TEf— Keepsakes, Box N-2l, Login, Utah B4321, 

HQW Would JT'IW like to make $23.00 dally end keep 
all the money? For complete set-up rush El.OO to: A. 
DelPrele, 40 Orexel Or., Northamplpn, Penna. IBDD7. 

t30/DAILTt In your Mailbox. Complete lo-rmula 
12.00. Cardan XM. Box 1202, Th:badaui, U, 7D301. 



si0d,0O(i on More, sand siamped Addreued Enve- 
lope. Oukaman, Bon S37 PM45, onnda, CiPlI. 945S3. 

' i^/THDUSAND STUFFIHC iNVELDPES, EAPERtENICE 
UKHECESSAHV, FREE SUPPLIES. Ruth Stam^ Enve- 
f[jpe. JETCOR, Rt3-3SPS. New Shiran, Idwj SD207, 

HAKE THOUSANDS OF DOLLARS WITHCDT~IKIVU1^ 
HE NT DR RISK! As Ah Intrwfuctlon To The Public wt 
Are oworihg. For A Limned time only, a Course iluar- 
inter d Ta INCREASE YD UR INCOME SubSlIhUally Or 
:Ve Will REFUND DOmE YOUR HONEY IACKT Worth 
Many Timas Modest C'utt. AbSDiulaly Guaratvteod. 
Money Refunded II Vou Fall To InCreata VOur incomai 
For Your Copy, Send Only S6.^ [No COD'j Please] To 
E.l. Boyd, R.C. Box 324, IfnlDh Bndee, MO. 21791. 

siu/THDUSAND. Stufling Envelopes, Frta Supplies. 
$[>rH] Stamped Envelbpe. CiirdOil KM. Bait 1202, 
til :tH>{fj u K , La, 7D3Q1. 

INTERESTED In Mail Order? Then |ou nttd lo reedi 
"Sal all Approach la Mall Order", Order your copy 
ndw. only £1.30. Bob Mrfiiil. Bait II907'PM, Chicago 
60911. 

“‘sm«-tlb» lor Personal, Business, Coh- 

vIrtKimn. Invenlinni, Lind, Ventura CSpllAl, Resairch, 
sohaiirstiip$, Compieta iistructioni sources, epptica^ 
lianl. Send JIS.OD nowE Or wrll« far dellllS. Armor, 
Box 7S21, TuLiPn, Arlzpha 63725, 

$MALL Invoslors, Haw Car^ They Hike Monay in 
Silver? free! Stagecoach, H24 NW 40 Ava , Cainesviiia, 
Fla 32B0I. 



31,«H MONTH Mailing Lallan, Cuanhleed. Fraa 
Details. Siiidco. Certs, Cilil. 953D7. 



PROFITABLE OCCUPATIONS 



STRIKE IT RICHF! Try Gold (unarng lor luh and 
pro lit. Booklet S2.0O, Pannini Kit jB.'Df. Delails Iree. 
Blue 3ky, Bw 971, Purange, Cblprarfd B1301. 

$4DD FfRtT WEEK With Ad Cloaks or manay heck. 
VOur own Advertising Dullness. Action Axt Clock, 
R aom AC-2-EF. IS12 jervH, Chicago, IL 606 2 6- 
FREt CelaJogs. Repair air cdridiManlnf refrigeration. 
Tools. luAptleS. full IhstrucUonS. Ooblh, 2016 Cantun, 
Dalles, Texas 7S2D1. 

fT, iMITii AucUan Schoal. Ft. BmMii, Ark. 72901. 
ROsIdenE S Home slgdy. 1/e|eran approved. 

lloB.DdyDRT POSStBLEilll Buy Sciao Cold . . . CasY 
, , . Cpmplete menuel, S4.M BallilacHoft Gueranloett 
. ■ Brown. 9S6 £pr:ngdare. Airanta, Ca. ^30fi. 
Pl 45TERCRAFT1|| Prolitab'iii ihame builn’eYs. Moids 
eva:ljblf. tlefalii: lynnette. 92SlC Henlpr Pirk, 

Meninr. Ohio aaOfrO, 

BECOME A HprtgVgi Broker, Highly respVctadT'ln- 
lerestlng, lucrative prasHgo bus mast. For compieit 
Inlormatlon write: UnlTed, Box 62S4-F, Marietta. 

Raorgla 30(^. 

~ PiCTUFtE Framing- Profilabla lull ar tpart-Ume 
binlnets. Easy ic learn wllh nandDboK-course "Guide 
To Picture Framing ProDti.'' $2.UD Gitaranlted. Free 
framlng-ai^pllea f;atilDR Included, laps, 12S-PM Sev- 
enfh Nonh, Heuklg;, Mlhnesote 55343. 

(Cantihued en Mat pegt) 
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PROFITABLE OCOUPATlOMt 

jCwlHuwtf ffw puffg) 

raOFIT. m r&at as ^^artner^ 

US4 OtlicT people's tiKHie]r thpMjfijh LimUed ^artner^ 
stiipt. Free iitfartiutUMi. 4twltpei>dence H<ppse ReporiEp 

Boa IM, BtHlptisviller HP. 20730. 

MAU MONET IH S^ME tlM^. Earn ^eneroits com- 
mli&imns ts 1 jubstription sjIae rtine&Hrtellve for 
Ifedlni FadfAfTnes. For full dafatls And inttroctions^ 
•end tnis ad wilfi ^our neme and addre&'s toi POPULAR 
MtCHAHICS. Boam IIOJH, JS* W. 55th St., Hw<n VOfA, 
n.y, 10019. 

pupFIfAUE QCCuPAriOHl UNLIMITED! fEnd sase 
tor your SUrt. Per^ 15 RivtrtilH, Saginaw, HI. 4B602. 

~UHUMITCD PfOftU! M»ke Plaslercraft far Florida 
ToLTiAti. We ttll, pireclof^ fljPO. HdU/ World, Pept 
3, Boe 2050. TUmvlHe, Florida 32790. 

MWiE Honijr Wrth YOiir Cimera, How And Where. 
Color Slide Markets. UdOHlel 11.00- Midwest. Bok 145, 
Shawnee Mlssi<]n_^*tadSJt 6630 1> 

HLWSPhPCB li Wood. AecjrCle', kdeiiDenillve, mery 
Dili. $3.00. Rlfiney, tCS tllmare, Cndicotl, tiew YtKk 
^760. 

SMifpEH— SCIlUfS, PinhtFf. LlAAt, OQtnpact equip- 
trteUl, Supplies. BlACkPiwk'i, SFUlajnl, Ipwa 5D243. 

t A LESM EN — D ISTRIBUTO B$ 



jELL CALENDARS, SPECIALTIES RnpNt Biismes; - 
Free Delalls ■ FlemlnE;, G535 CdtlA£l Crove, Chtcofo 

60^7. 

STOPS Bad Cnodh Losses. Chernkallv Treated PrtS' 
lure Sinniive Identifkatloa labels. Shews PositlMS 
Fliuerprinl fut Label bu| Leaves no Stain eh Fln(^dr. 
Merchant Accepting CneCks 4S a Pefertllal Re- 

f 'eiE CdSlomer. he Hlomnum InveSlment. Send flO 
or Sample Ulipenstr Kl| A SClO Labels. Literature 
AYillabla Free. Prini-Cam Inc.. 32? S. LaSalle SI., 
Chlcatfl 5060A jSl2| 0Z2-Sifr«. 

NEtD EXTRA IHCQMCT Sell lamrws Knapp Cushion 
Cemlort Shoes. Perl-lline, lulMime. Ovir SS mill led In 
eommleiLons last jraar. Ffo Inveslmsnt. Free lelbnc kit 
Write I. Mariolis, B12 Knopp Celt re, Brockton, Masi. 
024CI, 

automatic Flmnooki. Prohlable Samplat, SS.QO 
(relundaOle). Aren, 5) -PM, Mistk OeHli, New York 
I1S51. 



HOUSEHOLD PRODUCT! ROUTE. EAfEH ISS or more 
dally. Also Party Plan OppoHiinItlei lor men, womarr 
full, part lime. HcNeis, Frtaoorl Illinois 

510J2. 



SELL Slue ribbon Merle I Blbtat Startling EOvOr- FvU 
color 3-dlmeniiOn Nativity. Top eommllSron, liberal 
bOdot. Stilt Ltteill Liberal easy crtOlt plan,. No Ia' 
veittnenl. Dermnslritor lurnlshed. WMle lor every- 
tnihEl inlerutional Book, Oept. PM, Bok lU, 
Wlcmta, Kans ia^y ^i. 

EARN Bit CemmlitlDh Fuli or Part Time. Show 
Amarloi't larsait line lew Price Business Rrmilng 
end Advertltnng Speclilties Plus Caiendan m leaawi. 
No exparknce. No mveitmerit. No CDliKtions or 
Deliveries. cn-ihe-spot cummitsiMi. ei| Frtt Siies 
Hit Simplei hundred I Itemt iited dbi^ by butlness- 
men. Merdhandlie buduses Idr ydu. Build prolitable 
repaat bysiheit. Start ndw National Preis, Dept. SOB. 
North CbLcaan, II I, M W64. 

CXCELIEhT Commiiiloni, Terrillc Banuiei, SbouHnA 
Bl^ilnesimen Pens. Calandari, Advertaloa SpeCiillln, 
Etc.. Oepl, PM5. Imperial Ideal, BOir lcn93, KArtUt 
City, MltlOuri 64111. 

BECOME A Succestlul Minulaclurtrl'' fi^reiarrta- 
tivo. Manpre^turerl' Aientl’ Nawslatter Tollf Yw 
Which Firms Art LcdAinc For Represenlativei, the 
Flrm'i PrMhict Una and Tarrileries Avallabla. For 
Inlcrmatidn wrilOi Mahulaclurerl' AfCntt' Newllelter. 
Dtpi, IS3A. 3SS73 Proipict Ava., Ftrnilrifton, 
Mkblptn 48D24. 



AGENTS WANTED 



CURE Others Bad HohUs- Eadivuve Method Makes 
You Money. Fret Details. Amweat, Box i$247, Seattle 

mii. 

SELL LileTime Metal Social Security Plalai. BtS 
Proritsr Fra# Kitl house DF PLATES, IBOG Dallas, 

Modesto, urir. kssi, 

BIG PROFITS! SELL PEASOHALIEED SOCIAL SECURITY 
PLATES FREE SALES HIT. CCOH SALES, TSSD-44tb 

PLACE, CROWN POINT, I HO. 4|30T. 

IveRT Man a proipecl. Relumiable sbIbi mt oNtr 
iHowinE rina belt buckles, lie cieips, money citpi, 
cuH IlnHS, laoeit, Idenlircallon badfei, indlviduallnd 
with cutlonner's hime and embiemi. Caa badees for 
InicRini, hii, taxi, police, Tiremen. Al» poitel, letter 
earners and heavy construollon emblems. Choice 500o 
ernbiems. Hooh-Fait, Bok IDBG-PM, Providence, R-1. 

graoi. 

TOUR Own DustiiesY ' uud suits U.SOt Overcoats 
BStj r^Kkinaws 35C; Shoes l2!^Ci ladles' Cbbts 3(Kr 
□rassei 1$C' Eitormoue profti. CatelOf Free. Nathan 
Purtnuy AaiuclB|«a, 2lOh-AA RuuXievelt Road, ChluagD, 

jllinola £Q6Q8. 

FAQULDIiS New Beauty Malk. tarn Fanthltld Prdfiia 
Part Time. Aleo Re^ Plan'-^revr Menage r C^uitu- 
nHles. Barnes. Box 755-M, Portsmouth, Va. ^37P^ 
OEliOTih Livlttc Cost— Take orders lor Atnerkca s 
finatt slKias frum iriaridt, netchborsE Easy. ProntaOle. 
No experience needed. Selling outfit Freel Mason 

Bhoes, H-US, Chippewa Falls, Wl H7i^, 

NEW ITEM £i^ls'ed~sr|hrn^oo free mtor' 

matmn, SPIHL, Bw 330, Bedford, Miss. Q173D. 

2?0 POF-ULAR MECN/kNlCS 



SELL. Dpon-Cloeed Slsne to $tDrfl’S Irvr $1.75 Eaoh. 
Your Cost ^.OC For ICC- R. Vase. Box 440102 
Tam lami SletiOD- Miami, Fla. T3T44. 



EMPLOYMENT INFORMATION 



3RITISH South Alrica atvd Australia, need peopio- 
Thuusundi orT jobs, delalls, tax-es, hooilnfi, pilo tren&- 
purlitibn, prices, lorms, employers lists, Immigration 
raovlrertianls. Specify Africa or Australia. Si. 00 each. 
Employment, I2QM. Anlico Plact, Plttsburgn, Pe, 
15235. 



AuETRAllt NEED« VDU Jobs Jobs ALL SKILLS: HEEDED 
Government Paid Passe ne Complete FkI Book Codtaiiii 
Wages, Housing, Farming, Rer:reatlon, Rents. Taaes, 
plus Giant Employers Lists. Guarantee $2.04. Earl 
Larkins Enterprlie, 435 Roan Streel, Hingsport, TN. 

376B5. 

AUSTRALIA hCCOl you, all skills, inrormatlm free. 
R. C. SJiaoN Associates HP Hiehlano Aut., taltle Cre«h. 
Mich, 49015 

AUSTRALIA— NEW 2EAUAHQ WANT YDU I ! ! 5D,D0D 
Jobs! Paid TianEportatiun! Latest InForniallM and 
Forme. $1.00 Auitco, Buk 3G23-^, Long BeeCli, ClM- 
lorura 90A03. 

”byijliiAs‘ 70Bi^Ho"w m\ng, ids C 0 UnirT«, All 

noupallons. Nigh Pay, Free Transportation, Tex 
Rkiieiits Latest Compu termed iteporls^lZ.OO. 
TRAN5WDRLD, internallOnal Airport, BOk 9DB02-C. 
Los Aniielflf. Calffornia 90099. 

‘"AUITFEALIA fur Amaricsni", Details— Wages^ Haul- 
ing. ^Tiool^. elC-^CllHT Cmpiayment list — Guaran- 
teed- Send 51.00- U.M.C., Dept. PM-SsS, B22S Wynne. 
REseda, Calif. 91335. 

AUSTRALIA Wants You— for iniarmeiion *n mbs. 
Housing— TrensportUl Inn send J1.00 tO; Moore Enler- 
prlset, P.O. 801 BB72, PtioenlM, Af 85C56 

AUSTRALIAN OPPDRTUHITIES— Paid tianSpurlallOh— 
Employ erl lilt — SalBrlel^lminigrBtion Informal loti — 
CUARAHTIED-Sl.CHi— AuSlralia, Bok 52G52JI5, Tulsa, 
Ok la. 74152. 

AUSTRALIA— warn I you']! Thousands oi loMi piI« 
TrsnsportallwiE iniormatilon and Forms. $l.OQ. 
Westbook. Bor 10I-M5. Redwood City. CaNforiila 4SD&4^ 
Australia waalf you, AIi sxllls needed. Latest IfT- 
Faimalion and lorrui $1.60, Dorraogti, 229 $. OlanrOhd, 
Ravenna. Ohio, 442CG. 

AU5TRM. I^EW I EALAH D nTeQ T0U1 I! J«f , JoDi , 
Jobs — Fret Trans(»rl»tion— Lafait inlornutiein and 
Forms— ti. DO. Foreign Careers, Bsij 52E42A5, Tulsa. 
OK la. 74152. 



AUSTRALIA Neudi vnu'ii Thovundt or |obs. am ikim, 
Australian ODpurtunltins IS'Ct book axptilni Rents, 
Farming, "Pard Tranlpurlatluo," Silarlei, ScboOlt, 
Taxes. ImpiDytat Lllind. MuUeyback Gdrarahiea. $1.00. 
flllmor Sales. S225AI Encinp. Nurthrldgb, Cdlllnrrtia 
91324. 



AUSTRALIAN Hindbooil and Employment Directory 
Empleyen Lilts and Forms Houtlitg, Taxes. Gusran. 
lied $1.04. R. Jean, 53 Old Meidorv Pd., Oracut, Mass 
01B2D. 



PART-TIME JDQ DIRECTOR T, $1,50 to Martel I, Otht. 
n. WC6 Indian Failk. Ho. CHy, Tex. 774S9 



CIVIL SERVICE JDBS , , . Home, Cverieail Fran den 
la 111. HARCD, Bus 25PM, Big 1 aland. VA 2452$, 

CmplutmenTii U.5.I' Foreiinis ah Fiaidi— Govern' 
meni, 5a let, Conitructlon, BhJpi. Pormanenl and Sum' 
mir Jotii. EHracto^, Appllcalloo. Reiume Writing. 
Cumplota Piukaie IT. 66 postpaid. Cosrantasd. rrstlanal 
Informal'lon Service, 422 Wiihington BulldinD, 
wash I hgton. D.c. 20005. 



AUSTRALIA WANTS YOU 1 1 Thousands Pl HAH Free 
Tranlporlalloft) PIM$ Giant Employeri Lisl and FormsI 
TVOQ. Creitivi Cbhcepli, Box 13A. Kalarnaioo Mi 
49003. 



HELP WANTED 



OVERSEAS smplcthcnt . , . Europe, AuStruila, 
South Amerrea, Asiai Air Dccupatiorvsi $700 - $4,000 
mwithly! thiDldyrtveht intennatlbhal, Bus 29217-AE, 
Indianipolls, Indlina 45220. 

EARN A| htume Addressing Mill. Dslalls 354 ond 
Stpniped Envelope, -Deeco-TEl, Box 6346, North 
Holly wood. Cal. D1549 



REAL ESTATE & FARMS 



hew - FREE! 75lh Anniversary SUMMER adiilrmt 
Qver 5006 new prooerlies described, pictured ^ Land, 
Farms, Hornet, Buiinestes + Reoreition, Retiremenl. 
Selected Beil thrunut lb# u.s.1 Over 700 orricos, 4i 
atites Coail-to-Cuail. Msllcd free Irom Ihe World's 
LergestI STROUT realty, IHC. 7MX S. Dearborn. 
Chicago, III. 5D5D3. 

CANADIAH LAND FROM $]9.D6 AH ACRE CHOICt. 

Pro^xertios syailpble aorois Canada, Low mUnllily psy' 
menu. Ideal lor farming, ootlagoi, bonling, fpShJng. 
Free Catalogue. Canadian Eilate Land. Dtpl. PMC-5, 
26$ Lawrence Avo. Well, Toronto, Oot., Canada M5M 

LBS. 

CDUERHHEHT LAHDS from $7 .H ACRil VBri:atbDfi]ng. 
Farming, investment! Eiolunue ''Govemmont Land 
Buyor'i Guide" . . . plus "Land Opponuhiiy RowIbw" 
listing lends Ibrooghoul U.9. Send $3.00. Surplut 
Lands, BOX 55a*-AE, washineton, P.C. MOW- 

ARKANSAS Farms Aofeage Homes, Free List. Amer-i- 
can Farm RealtbU, Drawer "C.'' Mena, AFklDias 
71953 

$1 ACRE, Canadian Border— hundreils cempiitei. 
island!, larmUhds, dlreclly trom tax auiti^rltiei, 

S Non-prorit). Llsll, pholOCraMs null ad. RHiilftr, 
to«m 16, no Church Slroet, Toronto 1, Out- Canada 



fl.OD ACRE! USA *nd COfUde. UsU, photoiriphs 
mailed. Guvernmeol Lands, 22D-PM Oeliware, BuHalb, 
New York 143D2, 



^"CaNlDIAN Country Aoream and loti-"' Our BCrtti 
yeer. Free Cilaiogue. Tax Sale service Room 361-PM, 
B5 Blppr 5treet,_Fnt, TOranto^ OnterJo M4W IBS. 

CENTRAL OntBrio^hnloo £40 AcTa ^ttimen'l 
parsdius eHM svalabla — $20.00 plus $6.50 takOl 
yBarly. Msips, pioturet. $2.00 f^efuodBblo). InlOrma^ 
tian Bureau. Norval 4, Ontario. Canada. 



SURPLUS Forest, Mbunlain, Desert, Watertront Land, 
Neglected Estalei, Farms, CrOveS, CbUHIS, In 50 
Slates, Puerlo Rico, Virgin islands. Sale^ Leases. 
Low Prices. Easy terms. Information 25$. Bax 549S, 
Dept, 1, Santa Ane, calilomiu 9270$. 



liG . . . HEW . . . FREE . , . SUMMER CATALDfi! 
Over 2,5DD liv values in 46 states CohSt to coastt 
UNITED FARM ACEHGT, «12-PM, West 47lh 5t., KinlaS 
Crly, Mp. 64112. 



3 BEDROOM Rancher In beaullful, pmtected resort 
bbmmuhlly, Ocean Pints, bear OOean City, Maryland. 
Heat, A.'C, FIrepiRcB. Ou waierfront, near ^If tennis, 
and yacbt and swim, clubs. Ideet for retirement. 
u 2,D95.66. Call 301-242-647$. Als« wooded lot ne»r 
Coll Course la build your own Kamo. $7,995.00. 



LAWN CARE 



PM1 BESTSELLIN6 “COMPLETE GARDEN GUIDE" Fhr 
Min Man WYih Ne«ds am The Bancs , . . Fasti Superbly 
Often iHd In Famous "Master Guide" Format. Dozens 
of Tibiti. Cherts end illustrations. Lltereiiy Cfsinmed 
with Timely Bonus specleiiHei like vtieiables. Fruiti. 
Nuts and Herbs, Carden Pools, SToriit Btructures, 
Planting Dates. Only $4.49 ppd. PM Complele Cerden 
Guide. Dept HE, Boa 1014, Radio City, N.Y. lPPt9. 

QARDCNING 



HfDRQPONICSi Caiden Com^nents, Books, Nutria 
Butf. 5'pp. Catelog 40( refundaDle. fneorporated 1971. 
BURWEll GEDPUHres, BOX 13S-E6, fteiKtid Senfe, CaUt. 
92067, 



FARM A DARDEN EQUIPMENT 



mpiNU LAWNMDWEm Shipped from FKtory bar- 
gain priced. Free Brochure. Tomco, Box 72, Oik Grout, 
Missouri M675. 



COMPLETE Hydraollc Jack Repairing mmuil $S.OO. 
ironclad Muotyaick guerintee. Bayerco, 93B-LE Belty 
Avanue, Neenah, Wlicunsln 54956. 



DRINKIHQ WATER PURIFIERS 



WATER RurHierF AcllvBieii CharCaal — ProduCel 
Cleaner Fresher, Better Tastli^ Water— Removei 
Inipuritles. Chlgrine, 6dbri, Bad Taste, Guarenteed — 
$4.30— Three SorUn 245 £, GunMH, Br&hs 16467. 

FLOWERS, FLANTSt A 
NURSERY SURFLIES 



PLAHT$.^Brlc-e-brK— wjndow DkipFay Unit, Free Jn- 
lormation. Dawn, Bor 301$, New York, N.Y. tOOOl, 



LEARN Lsndlcaplng end the irowlni nl pladti. Glari 
I pfoGlsble business pert or »ll lima. Fro* Informa- 
tloh without ohEIgsHon. Llletlme Cereor Scbootl. Dept. 
A'931, 2351 Barry Avenut, Loi Angelos, DeNfpmiia 
90064. 



BIHIEHR Bringing $35 Pqund. Mew ^eadt, ROOtl, 
Goldensoif, Full IniTarmition. H, CalllhS, Viola, Iowa 
52350, 

IHCREA6E T6UR TDMATO HARVEST. Unique SuPOOH 
log Syilam PrevBhti wasteful Ground SKllage, COM- 
PlITE Cupyrlehted Piens $3.00. FARMfR'S GARPiN, 
Bdk 432-25, Sundirland, MA. 01375. 



BUILDINO AID BOOKS 



WALLPAPtRl secret Methods From Top PrbPeaainnal 
UriAva liable Elsewhere. Free Detalla. Headrunnei 
Publicatmnt, 7334 Nerlh 29th Ave., Phaunli, Arlzana 
4S621. 



CONSTRUCTION PLANS, 
BLUEPRINTS 



BUILD A RfCYCLEO MARTIN HOUSE Thafl rlj^lt 
Save your cans and send Idr plans, ol a uniijua L2 
jfMfiment Purple Martin n-ouie. Anyone can buHd 
reasonably. RKyde cans for birds. Send $1-2S. plus 
seif addressed envelope le Lltch Const., langfurd, su. 
Oak. 57454. 



CHALETE, CHATEAUS $TliDY PUhS 5 Diherenl 5ets- 
$2.06 CsCh 2$3.5D, 3'$5.06, 4.$6.56. 5-SA.dD. F>arls« 
Arts, Bui 27717, Tsihpe, Arl2«ie 45262. 



IHFUTED BUILDiHG CDST-BulM It TPurself. Man- 
ulactufB Your Own Building Materrel. Building Melbod 
end 5 Blueprints — vacatfon — Hunting cabin, werksfiup, 
SteragR Building, GarSge, Ldiure Room Addtticn — 
Package $10.66. DyCO Building Systems, Box 3695, 
KarrvMla, Texas 7Hn6. 



MOBILE HOME flWNCRS Cramped? Complein Plans 
4 Oetalled Inetrudloni lt>r aaiy lu build additlunl 
$6.00, 12709, Burlington, Mich. 49D29. 



HOUSE ElPAHilOH PLANS And detail ihStruCtfoa 
blMk provide anylbirii Irani in dilra rhom to LOOO l.rl 
■dditlon. Oulld vrhat you need at big duHt-ywirsfll 
stvihg. Oook wHli I iul vrafklrtg bluaDflnti 114, 50r 
With 4 sets (rnaulred by contractors) $2D.D6. 
M«ney<44Yer Prujecle. flai 303r44B, cnanuqai, 
NewTorti 10514- 1 nluf m jtlM iva liable, 

(CbnillihUHi HI lexl paie) 




LOO CABiiil, FWAUm 

flUILD LOE HusLig furrJtuf»^ Flrflpl^t&t! 

CihinpFifte ^.OD 4 ■ ■ "A” Frimc plans, ^jDD 

t , GuariittCf^i n 4 4 S56 Sjitlf^iulp, Atuntf^ 

C^nraFi 3D3W. 

MOWK cmrrsMAW 

IDl rATTtIMtt flrf smart GiHs^ Shdwi. 

aciiOR Windmills. oi\a uan«y Jig 
$2,DO. MiitarcMti, 5SW, ?twi CicQtt, cmcago wai. 

IhHIFUflED Manual/t^atalDE, tKdtlc 

Veneeft, BPtti, Bum, Crcftches, Inlars, suppJiQs! New 
tasy Instructions make ^crKeFins &rc<«f'F. Morgan. 
poikzi, aw iBiea, Louisyme, Kcntpcny aogia. 

CiOCI^ Uov^meflU, Dials, KfIs. 40 Pup CalJlAB 
Hewpffrt, Bum 6W6A, Burtwik, Calif, glSia. 

HOW! Low Cost TNichnau Planer Sander, j^ians 
S2.OD4 WoodcrafUrs, 49-S tJownini, Fall Blver, Mass. 
02723. 

WQQUH MWEU X 311^ Of S/16^ X 281^' 
SD-SO per lOQ ppd. Acme WooO PrnduE:lJ, Boi 838A, 
a^nle Poifii^ Ore|Dn 07^451. 

UTALOB rUU SItE FURHlTUlC nJUU- OO 
Nafurdfd first oroar. traditional tiny American, 
nar ISOl Furniture Oeslans, 14^5 Siiermui, DepL 
CP-75, ElfanslOft, lllliwis 602014 

■ARH PUHt. c;itnbrai roof, simpiined piem iikI 
iriatenjl Hit. Garage end utility4 SO' X 24" Or 24' n 28' 
».0D. Ulllltx 18' X 2Q' or 12' x 18' S4.OO4 Modular 
feigns, 316 Carver^ EHifiarU Iftll. 46514. 

CUlHCflUKlNi MABI USt And ''HPW ID Make 
Formica Counter Tops." Two txceiienl luldes let you 
build kitchen oaOlntta and countar iw llkfl proles^ 
slonels.. Eitraordinarv guldas brirvg itiaster craltsmen't 
shortcut methods, Satiilaction flurantied. Wnltei isps, 
12fi-P $ever>th Hortli4 tiOptHns, Mlno. 85M3, 

PiCtUHi FrimlHi—l'rotttatlt luH or ipire-ljpie 
OusJnots. Easy Co learn with haiKHwrii-courfe "Guide 
To Pteturo Fr.ainin| ProAls." $300 Guaranteed. Free 
Ituinirui-tupplJes cittiu inuludeu, Japs, 128-PM S«v- 
HUn Hortti, Hopkins, Hlnnewta 

ntiPLE-sidid ent farm, plans ss.qo. $,p Enterprises, 
BQJ 8529, Paffctflire, Maryland 3l 234. 

FUH Or Profit, Wooden BelhrOom ACdetSdrlai. liand 
nr Pewer Tools. Easy Full Ii^e Ptina— S1.0D. O'Hogafl, 
Box ^ B ough flftd Heidy, C a lif, 85B7S. 

fIeI Pun for Maetni Sir 'l»tc Nowton'i twlnglng- 
ball ersdia mfIch ne used to dotnonsirple nli meory 
D< motion. Mahes Unique Conversation piece lor Cofloi 
Tebie, troal sclanco-ljir project for school si^rp. wey^ 
Mif4 si Undtrhill Road, Scarsdale, New Tork 10543.. 

DOLL HOUSE FURNITURE XITS t^th the cdSt Ql 
auemOled furnllure and lun to itiahe. Cataloi 2S(. 
Scientific ModtlS4 tnc., 340-lD Snyder Ave., Bertei^y 
Heights, ff.J. 07922, 

FURNITURE PIAHS, Full iia completely Detailed 
and shop ready by pro doslgnar. For inlo send Xt toi 
PfUNIM plans BdH-49, Mpt. PMC-85, Ml. Prospect, 
]|l, 80056, 

ttdOD— nomeillc anil imported Hardwoods! 3540 
Itains! ClocK Muitcal inslrumeitt Hits, Tools . 
OlKOUnt Prices! Hard’To-FInd Hardware, 144 page 
Catalog, Criltaman, Oapl, AX-8S, 2723 Miry, 
ChlGag4, nilriDll 60808. 

REDWQQD UTaitTTHEDS Or Cebeiui. Low cost, 
StmpBbsd Plans and Materials UsI. 8' 1 6' or 
I'D' a JO', (5.00 Free Information. JKL, Box-33, Fatr- 
lawn, hlaw Jersey. 074 10. 

CBADLEt Complete Plant/ Inst ruci Iona lor cradle with 
detachable roc hers. Sind SS.OO, L. B. Kauffman, Box 
43B7, Warri ngt on, Fia„ JJ5&7 . 

LITTLE CDMered Wagon Carrlel Four KldS — Sleeps 
TwOf You flu I Id lt"Pliia 75 1>ther Coodles For Young- 
ItiFi, Fun ProlKts Booh, $2.95, Completti Carter, 
HPM, 80 Tamea, Twni River. N.J, 017534 

MiARoAEO Shadow Sox IT'^ x 17", Ptani ll.cn. 
WC^Uox 12M, WilnUngtwi, Masi. t>HB7. 

Save. tx> it voursair Booklet Contains instruciioiit 
end M lull rations lor Construcllna Small Bulldlnjii, Plus 
10 Plans. Only )4.W. Virla4 t»8 Welle. Croon flay, 
Wl 84302. 

PH'l GREAT, HEW MUTER HOME CUt fUlBE, Tlie 
Latest and GrealetL In The Popular Meohanlos Mester 
Guide Series. Lays But All You Need To Know ptyoui 
Horn# Repairs, From Basement WaierprUPlmg Id RddI 
Repair, 3a laminated, wtpe-Clean. Sbttls on 12 
Sland-llp, Hant'Up Boards. ISO Charts and 1 1 lustra- 
lions properly Used. It t^n Save Thouiundt ot Dollen. 
14.48 »d PM Master Horn# Care Guide, Dept. HE, Box 
IQ14, HarfibClly4 H.T. 1D018. 

EXUTIC Lumber From AbarOd to Zibrawood. QrKhure 
2B-C. Hardwoods. 21» Copdrloh, Autlln. Tpeas 76704, 

HQWE REMODCLiWO 

FREE Listing — Paporbach Home Improvement flOOKS. 
Harcan Publications, West Liberty, W. Ya. 26074. 

OO-IT-Y0UH»lUr 

AHA2ING ClectrofiLc Products Pbckrt Laser, saa ln- 
iha bark, Radin ScFamhiers, pen light strobe, Bug 
Detecidrs. TV blsruplor. Many More, All New Cslaloc 

5 1. mrormition tfnilmited. W«t St., Mlllord. 

4W HamiuNre CM 5S. 

TR0UILE8HDCT Motors, Transfoimeri capacllors. 
Diodes. Universol Tester instruciions 13.00. cueuid, 

J27 Hillcreit, Warren, Hew Jersey 07 060. 

CHAMPAGNE] bellclDUS Wlries (Aptfe et Home. B''nX- 
lal tells ErcrOtE Hdw tq Maha. Send (3.00, ^ndlni 
421 Summit, Oubuqui, Iowa S200T, 



IVNTHETIC CASGLIHEI Make It yourse'lf frein com- 
mnn tnifiL Chemist's Cumplete, sinubfied Itislrucllons 
Burohtftte, Bdk 1U4, Sprifle Valley, CA 9M77. 

PLAMS, Tuba benider. Press, Break, inforntstign, 
POB M, CampQ, Caiif , E20«, 

FREE WlnrLpDwof heat outs luc^l bills, bests short- 
ages. ErcycJuiHillc wjrOmili/guriefalav refwt gives 
Purees, costs, in^truOtlphs, cepablllties, speciGu- 

imFr5a:i^.lSri^g: 

MECHANICAL Trssh imisher under 3S0>.0U lb mahe, 
plans (2.80, 4023 Soutnwest izib 8L, Plintaliort, Ffa. 
333 IT. 

BURCLAR-f HE Alarm SVbpIlH end Iniurmetlbh. fret 
Catalog. Prutecto Alarm Sales, Boh 357A, eircli Nunr 
Miehlian 4B415. 

ELECTRDTLATINB. Complete aitMteur's tOilbook AH 
matllt Elactroplato mOtallk/nDnmOtaNIc ItOmf. (7.DQ. 
DelailS free. Tropic, Box S^PS, Palm flay4 Flp, .22905. 

CONVERT MDWlfS Eng Inti Into air compressors. 
Write! showaiter, Box 409, Abilene, Koniai 67410. 

1UO CATALOGS Listed add OeSOrlbed SourcBS lor 
EVERTTHINC ImJglnablt! Rush (2.0D. HASTERLBC, 
Boh 24413-V4, QaElatMl. CfflHarnie 94623, 

electric MOTM Repair Guide A Calaloa lor Air 
Cunddluuiag A Healing fan Motors. Htw Motbn, Parts 
8 How Toi Repair Oala. 3e»d (3.00, Eltt, 1306 North 
I4th, Kingiviiie, Texas 7B3B3. 

WINDMILL CEflErators, PImb, ((.GO, $o1ar Mealing, 

g .OO. Free details. Energy, lijS, Lancaster, S.C. 
720 

HTOftOPUHlC CNEEHHDUSE. Free iMbrmatinn, lett 
Enginwfini!, 4680 73rd, La Mesa, Cal. 93Xm. 

CLQCIl *1T$, Caraibsue i5C, wtl n Cfilti, 206-PM 
Appleton^ Halyoke, Mass. 01040. 

* * * ALTERNATE EHERCT SOURCES * * * 

windturbine Electric Power .(5.00 

Sblar House 8 Water Heating .(3.00 

Converl Car tu Battery Pw (3.00 

Mower tb Tree Limb ^redder ,..., g, ....,,, . .(2.00 

Save up Id 100% Hwise Meat (2.00 

25 Ways Living sn 5 Acres (1 .00 

Make a Vacuum Slgri Mar^rne ., 4, 1 , ,....,. . (2.00 
Guaranteed illustrated Instructions, EHCRGTCRAFT+ 
2350 west 47II1 AF, Denver, CO. 80711- 

I'hERcr Saving hens, windmlFrE, Electric cars, 
Walerwbeeii, Solar HMl, ^^lc. SASE far infbnnallan', 
Llst^-Goudman Atucialti, 4 Berryville Ave.. Summit 
Pninl, W.va, 25446. 

(AVF 1190 Or get 100% relimd. Do-U Tourseril^ 
Ihf handbPah, fully llluitrsted non teohniual. (1.50. 
SutMirbin Busineu. Bdh Nortnbpro, li^fS- 

Qt532. 

(AVI (((, Change C«r Alt Conditioner K*t. inlp. 
B 8 K. R.R. 24 Bov 213, Flatlfl CHy, HO. 64 078. 

AMAZING Riding Vehicle Turns ArihtJid instde a 
THREE FOOT CIRCLE. He Ciutch, Trsnsmisfion, Brakes, 
Oirferenttsi ur Sleeving UKhairlstn to Build or Buy. 
Parti Available Anywhere. AdapTaUlt lb Snowmobiles, 
Terrsin Vehreies. Carden Traders oic. Complele Plans 
and Instructions S2.00. Tum'O'Sout Tractor Co., 4097 
West 18th, Eu ff Hne^Ofagen 97aog. 

PREVENT Theft AHER OARR. Enlists 
Assistance. Cpmulete Riant (2.00. Avtolacn, bph 161 E, 
fayMlI le. MaSSK-husetll 0l74(. 

BAHP EASEMENT ! Bank shows ypu how tP hx It. 
GEPE, (3.00 postpaid. Sox 667, Elyna, Obhu 44035. 

BUILD HYDRAULIC nOOH UCK From Hand Jack. Save 
up to 80%. Pliiri 8 instruEliMVi, S6.H, lUCO, Apula 
7, Box 359. Decatur, III. 82521, 

EEAT the OEPRCSdON/ EXPENSIVE SERVICE fets 
witli Oorlt'Vourielt Bbblil, Lawn Mower Repair, (imall 
Appliancei, Sawing Machines, Blcycfei, (9.2$ taoh — 
$inall Engine Repair, Dulboard MctDri,Chsln Saw, 
Panarbadt (7-25 — Mglbrcytln Bboki (5.2S each Papers 
hack— Automatic Washers, Dryers, Dhthwaihers Kpecl- 
tj Brandi (4. SO each Paperback^CalalDg 390 Dlflareni 
looks. S i ncere. Box ipa22, Phbenlx. Arrjon a 15064^ 

NOW I Bum My (wimmmG Pbol lot ooolio. Deitils 
(5.90. Bew 1B9, ftulkton. loultl Dilwt* 57436 

PH'$ FAMQtlS ltA(TER SHQP GUIOC. One Ol The MOSE 
inwtrtani Tools tou'M Ever Dwnr Lays Cut Evorythme 
You Need To Know About Nalli, Screws, Golts, urills, 
AnneirvtS, Lurehtr, Mauinry. Plirmblni and tlectrlcil 
Work. 24 Stand-Up. Hanj-Up. Wipe-masn Lamlrwled 
PatSl. S8 ChsrtS plus a Quin- in Ruler PralraClor anti 
Comfuss. $pNd Valud a! (4.49 ppd. PM Masler (nop 
Guide, Dftpl. M E, aos 1014. Radio CHy, N Y. 190 19. 

PICNIC table' For under (29.90, Plant and E-T 
In II ructions, familyslie, pine construclioti. Send (3.90 
preperd, E'Z Cralt, »3 S. Hald4 Addispn, llfiiiDli, 
60101. 

IttSTAU CEHTPAL AIR CONDITIONING VOURSCLF— 
SAVE HUNDREDS OF DOLLAK. Ail foo need Ip Intlait 
central aJr condNIonlng In ywr forced air furnace aro 
a few hand tools and one di Pur cbmpieie kin. (eve 
hundreds of dollars in InStallaliun coxti. Fur Free 
“hOw-la" brochure write McCraw-Ediipn £ompB>ny, 
Air Cumfbri: Division, 78&C N. Clark Si., A lb lun. Mich. 
49224. 

SOLAR HEATER fPlansj Ipr hot water system, save Vf 
on eleotrip bill, flulld It yputxell from hardware store. 
Dell I led plans A Inatruotlpna (8.50. National Soientillc 
to., Bps Ml. Melbpurhii Fla. 3J991, 

BUILD stereo center for under (15.00. Use simple 
hand tools. Holds 309 albums, ittreo Mid ipeahars. 
|2.iM WbltO'Piani, Box 10037, Kansas City, Missouri 



RtPROPUCTlOW mOLOM 

FI BEIGUSS/tatex Maids for casting Unumofital 
EJdrtcrete and/or plaster. Catalog (1,00. fnanian in- 
dustries, Joliet, Momaria 59041. 

AitTi * eWAFTK 

CLASS 8LDWIHG Kits atid Suppll et— litEfature Upun 
Requett — Wlllit Clets, P.Q. tox 3480, Anahfirrt, 
Calitoulig fifnrj, 

MARZ Figurines, plaques, lawn brnamanti. Mpids, 

e l^tlercruft kitE. liquid ntbber, Sempla and dsta^ 
»gue 258. WPPley Cbmpany, Qdi 29-B, rebril, Illinois 
81601- 

''GETtlNC Started In SttlhSd ClASS" 2S(. 
MtiittEmurs, BPx SOBSY, HSribver, MaSt. 0233B. 

8RA(( (CULPTURE WHIMltCAL AIRPLANE HIM Fin- 
ished Sculpture similar tc Eiiuensive ones In Oalluries. 
Sell addressed stamped envekwa lor Free totalOe 
Sheet. Whimsey-IV, 521 Fanila Wary, Minlo Park, CallT. 
V4075. 

WHOLESALE Handicraft materials catalog (t.DO. 
Artcralts. Bui 138&-M2. Sanla Bartara, Callr. 93102. 

LARGEST KAHDICRAFTfl SUPFLf DIRECTORY (3-DO, 
H.p.H, Manufacturing Co., 24 winter Street, stamiord. 
Conn, 06905. 

BlNOCULARVr TELESOOPlSy 
MICROSCOPES, WAQHIFIERS 

"Ah EIlPERT^A Advice pn BmocularS.'' Wrlle^ Tele- 
Cptipa. 5514 Lawrence, Chiugo, III. ED83D- 

CAMERAS AND EQUIPMENT 

FREE] FREE! BARGAIN BQDH. tontial Camera C«., 
Bepl. 351, 239 S. Wabasb. ChlCaga, III. 60894. 

HAtGAlH BOOK FREE-JImKO SpKiiily, Dept. 75(2. 
30 E. Jackson Bivd., Chicago, M1. 60604. 

COLOR SUDES 

GAF CdIqt Slides 12.WD all Cuunlrltt Catalog 25C 
WorMwldt, 7427-M Wi&hbum, Minneapolis, Minn. 
55423, 

FACE 3$MM Cblpr (lldt Eneyc lepedlt, Samo slides 
Uied In TV, national magailnes. l28'pign Indhrlduhl 
Nslingi. Write Wplfe Worldwide Fllm-i, Dept, 14-S5. 
Lbs Jbigei». Ca, 9O055, 

MOTION PICTURES A 
SOtJHP EQUIPMENT 

17B-FT, IMM, CLASSIC SAMPLER , . . GHir (1.99, 
DighllghlS Ironi heyday of the iHenltl Ctiaplln, Liurkl 
A Hardy, Fairbanks, Keystone Kopt, Giab, Plckfbrtt, 
Chaney, liv* lirst Indiana polls 5DQ and murt. Order 
today . . . spoclly standarm or suoor-8. Fret calalbg: 
8 MM. A ]8MM. mbvles A 35MM. 2" X color aildes. 
Blickhawk Fiinii, 1B7B Eaiim-Phaian Bldg., Davenport, 
Iowa 5ZB0I. 

UNUSUAL Hovit SUppllBi. Frta clFCUHr. Esor, 47th 
Hbiiy K3iis»Criy, Missouri 64112. 



-ItMM H9VIE1! Blgtait (elecHbnl 
fil 



IMM^TlPER 

luwast Price si free Catalog! Clnerva Eight, Bex PM. 
Chesler, coniKoticut 96412. 

Super IfOM, I6mm, Bmm silent and sound film 
classics. Treo cataioa. NILES, llalPM Mlshtwakp, 
south Pend, ind. J6615. 

lUPCK 8, Bmm, iBmm, 35mm, BAw and Color Film, 
SuPpUtl. Proceatrng Equlpmant Send 25C for 64'page 
calalOA rtlundable wllh order, Superior, 44B N. wells, 
Chicago 60810. 

SUPER B Sound and (I lent Movies. Big Iree ulliug. 
Hprlhwesl Custom Movies. Dept. PM A, Bui 5916, 
Seal Me. Waxhlnglun 90IQ5. 

RAOlO, TV m HAM EQUIPMENT 

FREE Educational Electron lea CaliloA, EdU'KiTs 
workshop, Elept. 744 B. tiewieit, w.T. 11557. 

HEH P9LiCC/fl*C Difpitchartr Cttalog ihowi 
Oirectorlei of "Confidentral" channels. Reueiverl. 
(ami postage stamp! CanMnunlciiloni, 851 (e-PM, 
Commack, hV 11725. 

RADIO Tubas. 1924 ta 1974, PrOller T.V,, Augusta, 
Ark., 720CS, (Ml) 347-2281, 

CANADIAN Calaiogs — Blent (avinn^ luibiut, Clear. 
Cull, Bankruptcy Stocks, Factary daala. Rush (1.99, 
Etcb-PH, flox 741, Montreal "A“. 

BOVERNMtHT Surplua recaivsrs. iranam^tteri, 
snooparscooti, parts. Galaiog 25C. Heahne, Nahant, 
Mass. OlWB, 

radio a tv Tubes. Free oataicf. tornaii, 
4ZI3-17 Uniueraltv, (an Qlego, California 92105, 

WtFip TAPH^ Mt H ICO WPS 

FREE CaLihlf— Eleclrnnlp Kits — Amplifiers — Pro- 
impflfiera-^nyoFiede'ilE $trobH~SCA Adiptors-^Coior 
Diaant — Dliltal iMlTumanlt — Guitar Amplifiers, FREI 
SuEscrlutions, SWTPC, SOX PH3294D, (an Antonio, 
Texas 76284, 

8.TUCK Fidelity (terio Ttpea, Any TOp NOCh, Dldlit, 
Radio Bhowi. Humor, Nrty. yov namrA It, Lltl 

5QC f refundable]. QlWin Company, Box 1302, 
Sprlnilietd, IL 627G8, 

GCUIEK Age RJdlo. CfimalatA Upsd ShbNi, Sot 
252I5-M, Pori land, flraaan 9722S. 

iCaallnuid SB Bixipefo) 



WAY 



£21 



HIFI, TAPES, A ftCCOR&S 

iCwitliuid tnin |Mft) 



VERMDII DU.HUT ^ 20 MDuntilnefr BillBdi m 
C 4if«Ua - M - lr«* ClUlM - Cll»ttll, 

S 23 0w9plt, B irrirntttn, N4. QMOr. 

HECOIDINC TBp4 G4/l[4inrfrld"livfartiiitlH>if. 

Bgi laiPM, Hmmtni, w.r. ii367. 

COMPUTE stock of «-TRtiCll U(wi pr>nkCOrd«d iVMl 

Diltlh. -Sinoif -iviKliriliaMt vPid nv4*{w4> -rVmpnlt- 

plHDunt p^ii::ti. rfii utilDi. Vtctork T>pi Sattt, 

N,£. IWth H, MUml Bjaefi, FU. 33180. 

OLD RADIO CllUtl«, f 2 .50/Hour. CsUlOfi $1-00 
RifLndiblfl. RadlO^Mlurt-PM^ 2DIB £tllt HeijAts, 
WItCOitifl 53705. 

RADIO Prointni, Soond Tfp-tS Ot Put, Boii 3402M, 
itmnoit, HoflOi 3$Ha, 

PILE Lttt fri/ick TipH. flock, Ccvnlry, Soul ».oa 
EkIi, PomiKF ImpOrtl, Bun 2^ UlRiiK MoMdt 33O04, 

FREE I^TiAC'A~fi^T~OATALDt QRIllHAL ARTISTS, 

lOM jciKtkm $2.$0 «Kii. Hall]r, 2033 Ejitliwn, 

Akron, Qftio ^>^305, 

CASSETTE Re<co<rd«nE Terk. Die Dtscourtl Cnlilai 
Z5(. Towrr, P3MS8, Wiiinnaton a^B- 



MUSIC INSTRUCTIONS 
A INSTRUMENTS 



EAST To pikT 4 A|| tnike, q|gal||> dulclmir^ b»it|D£, 
tliumo pnnosj iiutfumenls ind mle. Han ina, i^p^ 
kio CflCiT Ai^cnue, MipumpcIu, M(rr. 5$w4i 

fREE Tq C^lfT Muth! Lovirk. Wrlt«i Oift, BOX 
QTSrpM, HjihvUra, TnlnaHU 37202. 

LEARN to Pliy Pliina-'GuLUf^-AtCOrdlw wav, 
WrltH Hlll'A. BOk ISlflMn LyPWOO, CllHofRla gQ2K. 

iCCdRDIOHS MinafactiiirinL fiSAE^p Norln, ChiCUO 
MB3S. CoflCPdiflAS ' ChnHnaUck - HaIiIrkmiI + noftrtrt - 
flort ■ u»ti ■ ■ wi^gns*J< CatiiDgi Fn^ 

UUhN Banjo. BluegruL Ho music. MkMs 

kamLna eiSji. frte Qlaylack, Bax 2S-M, 

MsfUtta, OwF^la 30060, 

POEMS Mintta for son|s. TiuhvIBt Music 
ProOocttoM, Oan 4QQQ1-Pj HashylHo, TcniiCMCC 3?i0*. 

MQlElALit PrOlaukOMi CUiltSrS, PA S«st«nis AltK 
SntkcrL £A0w NHIS AmpMEart, FrM CaulQE. Gsrvin, 

EKordldB, Coin, jam. 

lUtTRR, Banjo vlalin, Ujaoal In Making Matcrlils, 
Accessories, CaLiioc Guitar canter, Box 

15A44, Tulsa, OkUlnwna 7A1I5^ 

~ POEMS SaafS wanLad, flacordm|. PiiDMlhiaf Ruir- 
amatd. Rayallias. Ridlo-TV ra,aasa^ Bmidwagr Music, 
BPS 1W7-MII, Sarasflta, Fit, 33170. 

PLATER PIAH03; PUMP DRMHS— ^ki, ripair 
manuals. CalalOl Sl.OO, rofundibla first order. Vastat 

?rm, Box B?, VaslJl II, m LMSO. ^ 

aCCQRDICH Tap Brands. Cordovax, Buy direct, Tr«- 
tnandcua dlicuufus. Trades accepledr Pr*a br^cii-ura 
PM, Aiaardinn-Q-BUHa, 174 BfPWlwiy, ]jOQQ3, 

30% TO MX OlECbuiiTE Aoy Modela Cuitar, Amp, 
Oruni, OatilD, Dobrol Frca Catahte! Waiehousa P57, 

Bax 11446, fort Worth, Tinas JBIW., 

W14DLU4U.E. Muiical insltumanls— AccasHfiBs. 
Alllwt, $73 fawta IT, Parartiul, Haw Janay 07SSt, 
EUECTRirr PlRyar Pkanoi, Pump OrRam Quiehljr, lO'^ 
aipansJualv *llh Lea Sllant suetton UmUn writsi Laa 
Music, 52^ VMiaiH Airamiei vtn\c^, CalHomia SQ»1. 

PIANO TudlAE Made Eiiy. MHibBi and all necasury 
tools, oAhr |24.K, Tan-dar mwayback Ejoirantot, Oa- 
Lills frat. Stamm Indusirias, 471 w. Soutn SIwO^, 

HilartMJOo, MHWW. 

REPLACE PiaiM ivorias assily, SuppHec and Instiuc- 
tlooS, t24.0D. IniormiUon, %100, refundable. Plana 
Repair, Bps 2aC4, MSlfprl, aat., Canada SflE lAD. 

UP TO £0% [>ISCounl Kama Brand instruments. 
CJtSl4j[. FrMpOrt Music, 455F. Houta llO, Melville. 
N.y. 11746. 



ACCORDIDHS A1I $lzri For Prvfasslonals, Students, 
Holrbyrsts. 010 EAVIRC3 Trades Accepted Free Uta- 
Icfue. Eiccelslur, 333 SiitA Avenue, New York. Rev* 
ToA loot 4^ 



STAlhlSl ILL HINDS! AccHsories, Parts, Free Cat!- 
iDi:. Strinehinl M5, BON 5444, Little iRvlU, Flus^lns, 
N.f. 113M. 



AfiCDRDIQHS^FaiiiOui makes. 40 m«4els. 5 day 
Name Trial. Easy Urms. trades. Free Catalass! Money 
Savina 1mpnrler-lO-TOU Price Usl. Write; flncnrdian 
fisrporatlwi, Dept, R, 5$35 Balmont. E bicaaq 6(^1^ 

KITS] Build dulcimers, Guitars, harps, banjas. man^ 
dtouns. Fr*m J2.35. Flnlsned lii'Elrumenls from $2$.95. 
Free utalof. B665 West iJtbrPM, Denver, Colorado 
SQ215. 

SWISS. Finest Mutic Boxes, Movements. Spiel man, 
55 West 42nd. Haw York^ 10034. 

VIOLIN And Guitar makers — send for latast Free 
GstalOgue Ol woods A accessories. Internatiofral Violin, 
PWl, 4020 W. Belvedere, Baltimore, Md. 2121S. 

PLAT i Slrina Banjo AmaiineiM easy. Couniry-Blun- 
A^rats — $2.90. H'llli!, Box 26BA, Sienal-Mnujitain, 
Tennessee 37377. 



EDUCATION & INSTRUCTIONS 



WELDIHS TRIIHIHG Basic and Advattced Traininr tor 

Mafur ProCtSdeS^iTC, GJI, Pipe, TIG, MiG, Plasma. 
Hobart, a nDi-piPfit school, is accrsdlted mernOcr 
Him. Approved Ohio 70-1247D64 HT. Write for ^’cIvodI 
bullet'n and CourS# SChCdult. HDBART SCHOOL OF 
WLtDtHG TEGHKai-OGT, BOa 7b, TfOy, Ohid 45373. 

£22 POPULAR MECHANICS 



I OARE VDUl Eiplori lift througli fr«d deUllt. 
Awifa, Box 31 4 1, CarmBi, Ci HTontij 93^1. 

Ln Saeicn Of Economic FundamanlaltT tio.— Gur^ 
rfipondence Course. Money back Gvarantaa. Henry 
Genfue School ol Soclii Sclanca, 13111 Boacbn 5t., 
BroDhline, Mass. D2I4G. 

FREE RlBiE CQUUES. C>iJist7en uMstries, 302 
Homal Drive, Brunsvrich, CeorBli 3l$20. 

U.IP|H^^^ fioSary^^flcCi'.er QMMan, 

Box |^-R7Creeiivilie. Sd. Carolina 29W. 

COMPUTE TOUR HtCN SCHOOL St Home In spare 
time. Texts lurnljhed, No classes. Our diplortia 
awarded. Our 7Sin year. Free Brechnre. American 
SenooJ, Dept. XS45, Orexel il 5Sth, ChicaxP 

ACCOUNTING CAREER, Mt|iy riake $1,200 monttily, 
You itir^ only 20 lessons, (3.D0 each. Pty «t you 
learn jm urn. State approved. Certuicate. Start by 
MaUlni $5.00 for bril lesson, JenklAS, Bok 571, fs!t, 
caiiie^nia, B32Ga. 

RAaiEGTHEdiA, nadienict, onwainf, e,$.p, courses 
and Equipment. Illustrated Calaloe (L.OO {relumlabl*} 
EstiMlihed 27 years. Oept PM/R Brace Copen. 
Kljitiielj. OantHlll. Smiex, EOAland RH17 TEK- 

NOW rOUR OWN lUBiLAR/rllE AURM OUtlNtW 

DR Alarm installalian position tbrcilfll IrelnlflE at 
bume. Great demand, rapidly erpandlilG Btid. Full 
Inlormation by mall, no sslsimen. StEullty 3;r«lems 
ManaBemenI School {nomesludy] Dept, 731IMH5, 
Little Falls, H.J. 07424. 

AUCTIONEER IHO, Resident «r home Study Cdurta. 
Free Cattl«, hashvllle AMthxn ScRhI, 1921. Weat 
End, KeshvIlTe, Tenneisei 37203. 

AUTOlUfiGESTION, Sleep'learninr headouarters! 
Tapes, recurdi, books Gigantic oalaioi free. ReiearcA 
ASSOciatioin, Boi 34PM, Olyntpla, WasJilnitOh GB501. 

PCttCTIVE-^TrelOliU course, American, [laiecllve 
inslitule, BOX 4 IE A. FalrGaid, Alabama SSOEA, 

taiGIOlN VGCATlONt Write: Church Of Holy LlRht 
Inc., p.O. Box 447B, Pitltburth, Pa. 1520$. 

USED CourfesT Boons! Lilt 1D<. SffiiDV't. 124 
Merlbofough, Salem, MassKhutetls 01970. 

OWN Collection aieney. "^Uttle Geld UlrttP^ Frankllo 
Credll, Hoartuke. Virjjinia 240D4. 

PIANO Tuning ijulcliljr learned wilb home Study 
course, Diploma a ranted. Arnarlcan Tuning Schsof, 
17QM Talfer Dr.. Morgan Hill, California 95037. 

DETECTIVE Prolesalon. Easy hom* tlutfyi tree He- 
tack or lapel plo, cenificsle, future. Gl soproved. 
Proftselonal invtiilgaters. Box 41345. Dept, CP. Lot 
AngSlK, Cl I if. 9DD41, 

LEARN AuctloneerinE. Term soon, fra* Catalog, 
Reiich World wid* coiieie or Auctioneorlnc, Inc., Box 
G49, Maien City, iMa 50401. 

ERRH EUCTtOffICt OEtliE by carirtpOndenci. 
Free braebure. Grentham, 2GD4 Gtnner, Loi AnRatae, 
California S0Q25. 

LEARN Seviine Hbcblrrei Reptlrlnf, Men, women. 
Lucrative prpE^, Profession with brlfttt future. 
Cress lin Correspondence 3 cIh>oI, Boi 927, SDa^r^er, 
fowe 51301. 

PRODLEKtT Thara't an Aniwarl Free Home study by 
Moll jn tbe Torah Or Codffraternitni Naw Tottmenf. 
Pleas* itfte your Reiiilon. Lampilght Studlag^ Sok 
BE'O, Breohlyn, New York 11229. 

"EfrENtiW And Ppst-Graduala Award! in PNICUmhv^ 
Art, glances, Bolsnlc Medicine. Unmeopathy, Radi' 
onics and otberj. 30 subjacts, Currlculuf frt* (airmail 

( I.DG retundablej. Registrar, Suslix Collfi|e or 
tchtaotogy, tilgblfelri, Danahlll AuirtXi EnalSiW. 

DETEDinVE COUFie. Fr«* inloTnatkoii. llniverul 
Oetoctives, Box BLOO-f, universal CHy, Cahlarnia 
91S0B. 

lARTENDiHA CDURtE PrOtelMonal/'Hone Use 39.95 
Money Batk Guarantee. 701 N. Birch, Coquille, Orel. 
97423. 



PIANO lecinhoiDcy— Eleclronic organ lervipbng, 
learned easily at borne, g.l. Approved. F/ee boahloL 
Niles Bryant Sctioel, Dept. ?, 3631 Stockton, 
Sioramente, Calilwnia 95920. 

free Book tells bqw you cen leaid oamein repair 
and service- Home study or classroom, Writ* today l 
Kstional CemerB, Oept. EAD, 'Enilewoud, Goloraiio 
9U110. 

DRDI NATIONS, Lifetime I Church chariered IBSTI 
Write! 70a Brag|. MM roe, llarth CMfOlini 281 10. 

WATCH REPAIRING. 35 Lesson Home $tudy ^urs*. 
Free samoie. Dlplorm swarded. Chiugo Khool ut 
Watcbnaklng, Oepl. TR, Fox Rivor Grove, Illinois 
boon. 



FRE£ Lifetime Ordination. Become Chaplain Mission- 
ary. Bishop, Box 744, McKaespart, Pa. 15134. 

ENTER Ministry. Sincerity Esiontrif. Way. Box 4B4Z, 
San FfaiioiSCo. Cal. 94101. 



FINISH High School Fast at home, spare time. Earn 
accTedrl-ffd diploma. Toxls, guidance urovlded. TuiHoo 
and ecedomic Credit lor subiect* already tsksn. write 
— Franlilih Academy, Dept. 11, 2i>6d Quincy Adam;. Dr., 
HemdMV, Vs. 22C7D. 



EARN WHILE YdU LERAN at home |n your spare time. 
Modem Gun Repsir Schoal end Modem Outdoor Equip- 
ment Repair Schoei. Send ter brochure, full facts. 
Oepl. PMCi, 4225 N. Browi Ave., Scottsdele, Ari^ita 
E5251. 



LEARN Asleep er awake! Records tapes, equipment! 
Free Catalo^E OriwCr PM '400, RurdOlO, New Mexico 
a«345. 



tAftTEHDINi-fiar HanaieminL Coum, Frie iRfgtim)^ 
libn. Univerial Academy. Sox flllD-Aa, Unlvarsal CHy, 
GallTurnla 91 60S. 



LEARN Profassibital Writing! I Ten Lesson Course 
RKeive checks by Usun 31 $5-9$ piua f 1.40 i»itsjte 
ond haddiing. dewees, P.O. Oox 369P, Nertn ,Liit, 
Macylandi. ifWL. MarrljiiMl add Tax- 

GOUEGf Ddfrees at homo. Chohc* of subjects. Easy 
hittion. fTK ihL tUmlM College, B. 3. Box 909, 5<n 
Vsidfo. i*L 92173, 



HTDRAULIC COURGE. le*io SasiC HydrauNoS at 
Home— carttficitB Awarded. $19.95 cenlbeit Ctmb 
or Money Order. Hydraulloi, P 0. Bon 1B03, Ashetwro, 
M.C,27m 



DETECTIVE 7 raining Herhod. Free InfonmalJon. 
interutJonalA invsttijtftars. Box 912-P, Pilm Sdrlngs, 
CalMomla 92262, 

UPHOLATERT Decoratihg- Free BdoAlal. Learn At 
Home. Upnolstery Decorating School. D»pl. S31D-055, 
Lltiie Fails, N.j. &7424. 

INSTANT MEMORY. . . , Niw way I* remember. No 
fhomeriiallon. fiolaita ''photographic''' memory. For- 
get nolhmel Liberates extraordinary' knawledjie Ulents, 
c9p. Jmmadlate results! Free Iniurmatlwi. institule 
o! Advancird ThlnkiAi, Box G04-PM, PacH^ PoUsedes. 
OlllfDmle 90372. 

LtARH To FIX Typewriters arul Oflica Machines. Many 
Trained Men Neoori. Mike Up To $25.DB |n One Hour 
Dn Dverhaul. Learn at Home in Spare Time. Facts Free. 
Send Rama. Typewriter Repair School (bomestudy). 
Oepl. 33104155, LitH* falls, Nwi Jmey 07424, 

HOW To PASS iXAHI NATIONS, $2.DO. Swatih, GS7M 
wiitabir, weih union Cdurt Houi*. tyiiiu 431SQ, 

LOVE THE GUTOODRSt Interested in Lrvmg, Worklni 
]n Parky. Recreation Areas? See ir Tou Can Qualify, 
Training at Heme, importanl, Respocicd, Rewa.dmg 
field. Details free By Mill. HJtiondl School (hont*- 
Sludyf, Dept, 93 lO'OaS, Little Falli. H.l. QT424. 

HaIlDRpER Courae For Tha Beglnnar $3.9B. Monty 
back guarantee, free inlornution, Aljuk, floi 3099, 
Green by. Wit. 54303. 



UNLOCK Your Fulure. Seepme Professional LockEmlth 
By ^are Time HeinvosLudy. 913-(W In An Hour Possible, 
All Tools, Equipment Included- facts Free. Send Nim*. 
Locksmithini institute (iiwnestudy), Oept. l3tD-0S$, 
LHtie Falli,NJ. 07424. 



DECREE-Grantihg CPrrespondaflce SchcKil DlrlCtoryi 
Medical SchObls Guide; Secret Socleliets Oirectory; 
Gmernment Publications Caulocue. Aurvao, Alienhucst, 
N.t. 077L1. 



MlNO'ATIMULATOt llevciops PersoAillty! Firtd Tour- 
cell ... Find Succesc! Tibolt, 1&19M4 Ctrmel, Glenside 
19D3S. 



LLECTRDNICB career training. By mall. G.l. Bill. 
FCC License, Color TV, BrcuacBstiKi, En£lfHOtin|. 
FREE echuoi cLatalog. School reo mil try lo cell. Write 
C!E, Oepl. bPM-02, 177G East I Tin St., Cleveland, DH 
44114 , 



TEST Your IQ— Stif-uofihg test reveals iq in 45 
mhnules. Send $2— pua;aAl»Mf. Tests, 479fi Harbour 
coy aivd.. Dept- H52. ft. layers, Florida 33M1. 

FORECASTING Th« economlE Future. Proven rnathod. 
Used by exports. Free irtlormetion. Datobonk, Box 
7071PM4, Erie, POniisylvatrm 14510, 

USfB Courses! Bookt Catalog 1DC. {Courses Bougitill. 
Lei Mountain, PiSgah, Alabartte 35765. 

FOM iMVCflTOR* 



FAtCHt ApplicnEion flnancInB. Free patent SHarEb 
plan. Globat Patent Divliion, l59^ Lslie Merced Hill 
South, Ssft FrancifCO, Gallfortili 94132. 

MR, INVENTOR; Mcuulacturen need Inventions, for 
development aSSlSUhte, patent learebex. ulex lor 
cisn or royalties, fro* "Proof ef invention'* form* and 
oihsr imfMftant InlovnmtiQn, write; Cturias S, PriiKB, 
Invention Consultant, 5fl9-A sth Avenue, N¥G, 10017. 

IhVENTOIlG— UNITED STATES PATENT OFFlGE 
SEARCHES. PATENT DEVELOPMENT EOgInetrlog and 
HaRRETING of your Inventions, ideas with HAHUPAC- 
tUHEN CONTACTS, send lur FREE IHVENTION CERTIFI- 
CATES and Invention JnformBtion. Snrvlne ItTvenlori 
SlnC4 1944. StORGE SPEDTdfl, LICEHSEl PROFtG- 
3IDHAL ENGINEER— PATENT ENGINEER- Former UNITED 
STATES PATENT OFFICE ElAHIHEfl-3&15 Woolworth 
Building. New York. New Tcrk 10007- 



U.S. PATENT once S*arclies. 234 Onxajdway, Room 
3G15. Hew Yom 10007. FFH Inventleti certiftcateE. 

IHVENTOire; Tour Ideas end inveitlionx Jutented: 
unpateoted) expertly searched, deveinped fnr cm- 
marciai appeel sod cash/ royal ly s^ies to nueuiartur- 
ers by profossloiiial inveotlon Developer nllh escellertt 
reccud of experience. B. S. IndUStrUl Engineering! 
United Stales PalOnf Office former Patent Examlntr, 
Jnlled Stalsi Governmorit loriner Palent Advisor. Set- 
ovmI dKada reliable tervicel Member^ United State; 
Council InternitiOoAl ChambSr Commerce. Free '"In- 
venllon Record" and ■"Recommended Protection Proce- 
dure.''' Alrmaltid! Write; Riymond Lee, Inventloo 
&BvelDper, 230P-Park Aye., N&rv York, Hew yqrk 1QQ17. 

FREE PAMPHlETc "Tips on Ssreguarding Your Inven- 
tion." Wrlfei umltecf States inventors sorvree company, 
501-P Thlrteentli Strett N.W., wesfilngtob, &.C. 2P004, 

AUCTION; 'We Buy Idea-s. For iitfoTmatlon send $3.00 
Ibi George W. Smith, Bor $43$, HcCenneJI, AfB, 
Kanut 67221. 



NEEOiNG Asilitanee? invention development 

FOUHDAT1DH.155 NWTt Street, QitgwJ, Cattafla NtRGPA. 
(Eontinued in next jutij 




FOR INVENTORS 

(Caatlnmd tnn prK«d}ii|; 

tuVCMTOBS-^lf you ^vB jfl jn^niMon lor h1«, 
nientftl or unpstonted^ wile Idr I ret brocfUfco out- 
hnlni morirfKtursrE nautiuniBnlS, FioyaRy rol^s. 
K«Sit»r Corponlion^ C-55-ft, FrcmMtt, Wlo 43430- 



FIU FOR TQ^R OWH PATENT- Camp(?t0 MulTis jtiCI 
Alt. Logoi lEjrms brIsloL tkioTdS faF drawing^ 
poten'ts- ltiEtnm.tiDOs lor wrilltic, dratf^riEi inwvtipn 
jfilHiU. $BVE liundredE of doFIOrS. All you nOHl. Only 
flO.OO. Mlu $IQRH QO., foil 17th Slr««t, N«w 
Tort, Hew YprA 10003. 



IHVEHTDRSe StlfN^lvl Ton Marhet Votir Product? Onlir 
5 Of 100 Succeed. Let Our liperts. Oetermire Ywr 
Success PfOftalHllty. EKClPSive invention rating SySr- 
tem. fldLiflg IL5.W each, dole I If Free. American 
Tecbnuiu^ EjcchineoK suite i3os-edp, intio orand 
Avenue, iunsai.City, Mifieuri &4io$. 



PATENT Search flO.OO, with Paientabilfcly-EvaiuBtipn 
n apart $11-00. Professl-Dital E(i£lneor, Bov BDOl JFK. 
P.O., Boftan, ia»sa. dzim. 



HEW Idea Show Comliigl SprinE-Fall Show]:. AM. In- 
ventlonE Welume. Free D^taila. AppIrCatton, No 
OtiliBatlon. Write: Paul PauHaifH Jr.^ AOJ Sd. ColunnOie 
St., Frankfprt. lid. 4M41. 



INVENTIONS WANTED 



HOhCKONC fectoiy needs 10- JS new produClE every 
ntojilli to lalifly their overseas buyers, kaep the 
lactorJes running. Pa rtrc ir ta r ly inleiefled household 
Items, tnya. games, gadgets. Phease send sketches, or 
delalled axplanatldn fOr' ayJluatiOh Ahd Clfh TOyAlly 
purchase. KDitBhHtE Plisllc i. Rfttel Products Oom- 
peny, P.D. Bos 0037, KwuntOhg, HOhlkong. 



CASN-Rpralties fdr palented, unpalented InvenllliAf. 
ClObal Marketing Service, L39-G Like Merced Hill 
Sduth, San Fraodscd. Galllornia 94132. 



JHirENTDHSl Protect ynur Ideajr Free "Iteeemmended 
Procedures."' Weaningtofi Inveirtoie Service . 4£2F 
distil itglon Oulldlrtg, piftrlct of Oolumble 3DDDS, 

FHEEl U7UT DllTECTDtT OF »D tORFhOUTioNS 
SEEKING NEW PftODOCT$J If you Aive in Idea lor a 
new product— or | to make an old product belter, 
for our FREE iNVENTans klT M». A-14, It gives 
yilal Infortnption on deuelopini end marlietlflg your 
Invenli0ri/Jdei hr CAIh/Roynllir Sblee to corporations 
UtjfKIwtde. Peymond Lee Organtialfan, ?30 Paik 
Avenue, Hew Tore. H-T, 10017. 



INVENTIONS HARRETEII Cefh, Royalties FtE| IN- 
VENTION PROTECTION certificates. iJaorge ^pecEDr 
Minwfactureri Representative, wooiwanii building, 
New VOrk, N.V. 10007. 

INVENTIONS tDEU WANTED DeVhlwe^ Marketed bj 
leading pmlessional Or gaml ration For CeAti/ Royalty 
sales, FREE EJIAHIHATIOH alHl CONFIOENtlAL REPORT 
of the Commercial Features of Tour PafenieO/ 
UiipalBoted Invention. FREE COPT "Hovr lo SalCguard 
and Market yoirr Invenlldd td IntluSlry'' Write or Call: 
LAWRENCE PISKA ASSOCIATES. Dept. C, SFIO Fifth Ave.. 
r<.T.C. 10036, (2121354-9696, ISO 5. Wacker Or., 
Chicago. III. 60606, (3L21346'11?Z, 1 Offcayne Tower. 
2 So. Biscayne Blvd., MJami, Florida 33l3t. OD6I36S- 
136B. 44 Mentepmery St., San Frjnclfw, OAlil. S4]$4 
[41S19f«-tZ12. liSB Canlury Park Eeit. lOI Angeles, 
Calif. KKK7 (^ 13I6S2-ZOZO. 



INVENTIONS Wanted Immediately lor promoting dn. 
cash or royalty. Patented. Un-Pa teni Ml. Fret OdCkle-t 
Pull leas royally rates, requircmiMitt. Writ a Kevsier 
CDmoratron, C-SS-IW, Fremont, {Hilo 434Z0. 



TOtlA INVEHTfPK WANTED NPW. We properly Ufr' 
vtlop. Search and prepare your invention For ouf' right 
»rt or cash 'royally, U.S, and oversea! manufactuTers 
•re In (ouch with us iwjkiJiE: for new products to 
nurhel. patented or unpalanted. Our staff -ncludes 
OraOuJte Engineer, Pateni Engineers, Mjrketine Ix- 
perts- Write lor full details, the Gilbert Mams 
Oruaniiallon, pept- 36F, eO Wall $t.. Hew Turk. H.Y. 
10006. 



MANUFACTURING 



iNVENTgRS ideat Developed. Research. Models. 
MengiKturing. s;iIrs. free Brochure, since 194Z. 
William Parker. Bbit fiSOO. Orlando. Fla. 37603. 

BUY IT WHOLEtALE 



aiBLEG WHPLESM.E— Free Circulars, Brochures. 
Write Bible PubNsher;, Box P5D65, San Antonio, toxas 
76201, 



BIILES WHBLESALE; Free Circular;, details. Writo: 
Bible Publishers. Quj( P$f>66, San Antonio, tnoa 
7620 1. 



4Dd,ow BARGAINS Belon Wholesaler Many Frael 
Liquidations . . . Closaouls ... Job Ldlt , . . Single 
Samples. Free Dalalfs. Bargamhunlers Opportunities, 
em 730-A, Noiiand. Michrean 49423. 



WORK CLOVES Sold dlred lb the public. 6uy al 
the price you tree id pay m a store. Aii types gloves 
I settler, coltnn, rubbercoated. Sand $0f lOr catalog, 
Sara GiPve Cutnpady, P.O, Bdi '63. Souliiln^on, Cdan. 
0G4B9. 



WORLD'S Largait whulesale supply. 7663 American. 
Fbreigtr WhOlasalara. RoCkbattdrn prides. Hengkeng 
ClOlhes. AutomeblleS. Japan eiectronrca. Free derails. 
Inlornatlonal Buyers, Bar L63S6Af, Pori land, Ortg. 
07233. 



Plastic flaes. nim. lubma. Whole sale Price LIsI 
20^. Ml Ivan. T7B9 Enterprise, raewaik, CilJf, 94660, 



EXPORT-IMPORT 



Bah CAIN — Free price 1 1 SIS nn impCirlS. AWTE. 2716 
W. Logan D.lvd„ Chicago, II. GQ647. 

CATALOG Of Lalnl impdrls Sl.OO, High Oualit/ Im- 
jMtts Irum internatidfial Mall Order, SiB mth Ave., 
Hew York, H.T. LOO 10. 



FOR THE HOME 



JIGSAW Patterns for Childrcri's ro^- S l.SOi 
Jigfaw. Bun 7331. Corpirs Chrifti. Tekas 7S415. 

NUH-SKIU SAF-T-IAA rug RACHINC, Adds body. 
Lengthens rug life. Washable. Ouaii $2.75; gatluh 
tt.fi. Tefhvnrth Labnratdries, Inc., 4Ql £. Main St., 
EoJumbia City. IN 46726. ^ 

FREE Lllaraturc! Roaches Waterbugs Killed Far 6 
Years. Parker, ajcg Carfielg^Trevese , Pa. 1M4.7. 

VACil-SHINE Miracle CIdU) Cleans, palrshcs. Protects 
with One Wipe. Lasts 50-100 Timas. $2.99 plus 30$ 
imaiage. MWn Cd., Bail 7G, GilleSiria, Illinois. 62033. 

NEW EKClting PiH$PNALl2fD vinyl Dear Mats. Free 
PCIlM. Clever, Box 32S4P, HunlIngtDn. W. Ya. 26701. 



OF INTEREST TO AU. 



FREE FACTS: Leam how new RdpOit Teacfies prgEeS' 
sionaF Research jnelhiKlS; upper tuFiilies, Wiltc loday. 
HOPSON, 141 tVest State St. Albany, Indiana 47j». 

CRlMlE FIGKTERSt Palice— Oelectives — InvcstiKatPrs 
— Inlarmatiun— $1.00 (Rerundafalal Don-Q, Buk 
S46-PMC. Saatlte. Wash. OSllt. 

$500 HONThLT Possibte clipping Items irom ypur 
newspaper. Expetienct unnecessary, Details. SHKl 
Stamped addressed enveinpe, An>erica,n, Excelsior 
Springs. Ma. 64024. 

LOSING HAIR? BALDIHCT DANORUFFT DMlPr'O Au- 
Ihentic, CopyrighlHf Bdokiet with prcprietary afferings 
$1.00. Dt stiitfer LaboralOfies, Bax 399 PM, Puma 
Ourua, Flprlda 33934. 

UNDIRSTANDIHG Insurance Terms. New keporf In 
Everyday English, Explains types. Terms, ^□sfLbLIIties, 
Cambinatinus. Check ar Money Order lar $4.95 td: 
All Mar Reporls. 6060 $Jdley Hd'., Thompson, DhId 
44086. 

SAVE TO $0% OFF DJI all S EAR 'S^^MAIlOR □ER- 
IN G MERCHAHDISt, For Catalog $eJHl S2.96 Scarrs 
Mailorderlng Go., Dept, 160. 1$ Welmgie Drive, 
Denville, Hew Jersey 07A34. 

5«i/THQusAND, siujf7n£ Envei^srstami^ri 
dressed Envelope; Wiley, 1 933-3 L Shosn.an* Drive, 
Lafayme, tndiana 47905. 

HbriEWORKERS. $6,000.00 Yearly Guararvteed. Wprk 
On* Hour Dally. Complete set up $2. DO. Ooruld Mac- 
Millan, 186 Central St., Ho. Beading, Mass. 01964 . 

SECRET3 Of Personality throufiJi Kandwtiiing Analy- 
sis. Send Ddiiar. Analysis, Box 64QO, Bailinwre, 
Maryland 21230. 

ADDRESSERS — Mailers — Ndinewdrkers Heeded! 50 
Firms listed. InlormatiDn? Rush 26Cr Stamped, Ad- 
dressed Envelope. Vanlee^s, Bpx 661. Prove.. Utah 
84601. 



HAKE MOHEV At HOME- Dur New '^Opportunities 
Dlnectery" reveals easy wjyf. Push 30f fpr copy. H. 
CjII, 56C west 127111 street. New T&rk iooz7, 

or INTEREST TO WOMEN 



TREHENDDilS PROFITSI Clipping newsuapar ilemS 
lot uS. OelailS, 6Q{. Dial, Bdx ^2^Mk. Marlbera, Ma. 
01752. _ 

GAS STATION R1P-bFF$!! Onnsual new bubklel un' 
Cavers appalling service sscreEf Frank. InfurmatJve. 
Learn pitlalls. practical cai care, how Ip guaid pHKket- 
book. Write tadayi Redcdsl Repcrls iPMW), 1074 
Pueblo Road, phueulx, ArJicma il 6&20. 

$5H MONTHLY possible Clipping iTcms trom your 
newspapej. EiperlciHC unrtacettary. DqIallS, send 
stamped .addressed envelope, American, ExcelSlPr 
Springs, Mp, 64D24, 

LADIES write lor free gilt catalog. K.P.D. Enter- 
prises, 6417 rr. Pal Mai Ave.. El Manle, Calif. 9J731. 

HGhEV for your organ I ration. Cryslil ^stace. Box 
iliJ. Ro«Ypiie. cam 9667$. 

BREAST Hyeieife — Sell Examrnatlan. Other infOwna- 
lion--Seixd 6I.DD. Hygiene, Sax 54D0, Baltimore, 
i^Arylontt2lZ3D 



OIFT SHOPPINO 



FREE gift catulpg. Turner Janes, Oppl. PM'575, 

RD #1, Hoatinjd^Pa. l^Z. ^ 

GIFT SHOPPING! FREE BEAUTFFUUT rutlSTRATED 
BATalDS. CiFt ideas Gsiore! Viilege Cilts, Bo» 362. 
Ciemrmrn'S, NcrlH Carpi | pa 27ci2. 



FREE Si FT CATAL0C1 Special DlfClHint J’ricei. pluS 
free Gilts. Vjiria, 13H: Wclse, Green 6ay^ W l 64302- 

LUCKY Charms. 2C Each. TREASURE GHEsTTilTzT- 
POM Capevlew Ave., Hortolk, Vb. 23503. 

HAPPtHess^o’riim OrJeniirfadti Hear! Peridnni— 
16.00. PS VP, GPO Bot 1786. Hew Tbrk, h Y lOPQ]. 

CLOCKS, WATCHES, OLD GOLD, 
JEWELRY 



HIGHEST CASH Immediately far Old Gold, lewAlry, 
Cald TeelJi, Watches, OlamarMTS, t.p cInCleS. Silver, 
Platinum. Free InrormallUn. Rde 4 JnPuStilts, 29-A Eaat 
Midi son. ChicaitP 6D602. 

" jewelry SarrTpifl” VloHr «D, A WS. 3iOd S. 
MlchJgan, Ctilcagc, iM. 



CLflCH RepilrlJkg Parts, Toola, Supplies, Calaldf, 
$1.25. SuM, 32627 BerdPP, WHdfaml' HI ha, California 
91364. 



WATCH and Clock repairing bpolu, tbdJs, nuterkala. 
Free catalags. NortJi Amerloan, Box 77'AE, Fox River 
Grove. Illinois 60021. 

Wj^ED^Bvid, fiwer, platinum (any furro. Ccint- 
Infermallon Free. WUmct'S, 345 South Clauell, Drange, 
CA 92666. 



HEARINQ AIDS 



HUGE SAYIK6S. Eliminate dealer tnark-mi. Free 
Tllai. Batteries Wholesale. Termi arrAJIged. 
Lloydf-PMC. Rocklord. Itt. 61104. 

HEARING AJdf, fiattcries, DiicounL Pric«. FreeTrliN 
wmpL FUiPdes, Breokport, lilirwis 6291C. 



FREE HEARING AID CATALCG^$ave by mall. Wrltcj 
“MDNETSAVERS", 963D-PM-S, Langdon, Sepulveda. 
CaJifomla 9134:3, 



hearing aid BATTCRrCs LargvfL seleciirm ' ‘ 
Lortest Frkc« Free CatalPl ■ * Wfll* * * WTATT, 
50 i Ivey Street, Crasi Valley, Calif. 95945. 

WNQlfSALE DlScOuntarSJ FanHus Aids! BattPriOS! 
Repairs! AidMart. Drawer Z-2, $t. Petersburg, Florida 
33731. 

HEAHihG Ads-^Ufie savings on ||ivy, ^|t |n the ear, 
eymipss, Jtebind the ear arid body modcis, free home 
Irijf. Lgw as $1U rnuntfily. Write Ipr tree cataing. 
Prestige . Dept- R-B. Bpx 1D947, Hauston, Teios 77D1B. 

TOBACCO 



HANDOAHVEP Meerchaum pipeA witQluful* CataiuB. 
Nichols, Box 3144, EnlU, Qkiafiuma 73701- 

BRIAR, MEERSCHAUM. Pipe makibg mateiialk. 
Pimop, Box 69211, Cbieago.. IllkridiS 606^. 

HAND Carved HE¥R5GHAtrM~ Pi|m~ fret calalcg. 
Bacchus Tmporis. 1570 SaMers, northbrouk, liUndlf 
6W62. 



MEER$CHaDM Plpea — free Gala lag. Conner Imports, 
9ai 9574rPM5. Gan Jose. Gallf. 95157. 



SCIENCE a CHEMISTRY 



CATALOGUE Of Vef4y Interesflng Chemical Producla, 
FiVrrTiuLas. BOUks. Ei^arlmcnts. Supplies. Surprlaing 
EitruR. 75{. KenruS'C, Box 2 d 6, Staten Island, New 
York 10306. 

SCIENCE EXPERIMENT NITT, fpr VOungsten; $-14, 
inlorrnaticm, Sohubel & Son, Box 314946T Sscramenla, 
CA 95821. 



DISCPUNTEOJ laboratary Chemicals, Gla»W 4 r«. 
Apparatus. Catalpg-5DC. Deluxe Scientific, 507 HutoH. 
ManMowK, Wisconsin 5422D. 



FORMULAS,, PLANS, ETC. 



SOUHO machine plans. $i,9W. Lee oaivani, 2iiG 
Pierce, Nashville, Teuh. 37ZI2. 



1,000 FORMULAS. My compfele master CQJlACllon 
only SID.DO. Distribute;, R7BGS. Miltan, Florida 32570. 



CALCQlATGR CDnver^ien Tables D.S. and Metric. 
S3.U1<. West, 32M Pape St. 5.E., Wisnibgton, D.G. 
20020. 



FREE ERERGYr Lifts ol $eurcea. Plans 1DQ Entries, 
IZ.OQ. Per. 15 Riverside, Saelnaw, Mi. 4B602. 

PPWCR FROM THE WtHB; Cempleta Plans for 12(1 
Aeragenerator — $15.00. Harthwind Fewer Company, 
Crartsbury Cerumen , Vermonl 06827. 

ANY Formula $5.0D. Gala leg - Manufacturing Treatise 
St.OD. Oellort, 192 N. Clark. ChiHgbOOOOI. 



PLASTICS 



LtrciTE-Pieiieias aciyiic cut-ohs lo-ib. boies^t.' je'^ 
to Vk" thick— minimum flimcnsrohi Euen piece 2'' 
manmudi dimadSiert 12". All Clear, («eer masked— 
67.SO. Mixed Ciear and COlOtad— 5B.5D. Craftica, Ino., 
^1 N. Pulaski Rd., CMtaikO. 1100639, (312) 235 3307. 

MAGNETIC Signs. $2D-0O pr. HarltagC Signs, P.O. 
Box 97, Gfayila l m, III. 60030. 

CA$TULltE Pours like waler. hardens like glass with- 
out heal. Crystal clear colnra. Embed fewert, sea- 
$kelll, mamenlec, anything. Make line gltts. Form 
ilflxlbla rneld-s over patterns dF suy shape. Size. Re- 
produce ypur own deEiens in plASllts, canifitwak, 
melal, plaster, cembhl. Free BreChUft. Dr SChd $1.W 
lor I Hu si rated Manual CataMg. PrtrFilabFe. CASTOLlTf, 
Dept. 75E/PM, WppdstPCk, II. 00096. 



TREASURE FINDERS 



''METAL DetettdrSn Powerful, rijflvtwelgtll, inexpen. 
sive. Free braebure. Fortune ElectrifUlCS, Deirt. AC, 
4410 Alameda, LI Rasp, Texas 79906." 

TIRED OF oieiiNG UP trashTtha All New "Coin- 
SJiDbter'' Relicts Battle Caps, Tin Foil, Nalu and 
Shallikn Trash. Datactt Gold, Silver Cdns and jewelry, 
neu Lilerature. d.tEi! iUCfRbiifGt, Bpx 461-U. 
Gariann. T«xn 7504D. 



FGWERFLIL Metrbtech iPtalCi- detect gpld, sUvir, 
coins, rellbs. Moneybock guarantee, lermi. Free Ininr- 
matlon, Dndtrgruund ExpToratfsnt, Dcpl. A, Dbk 793. 
Menlo Psrk, CalifOrnfa 94025. 



BURIED TREASURE— ilKale Op lo Duirter Mile iway 
with urtia-Sendliyt DirKtipnir Lotetur. Send for free. 
iirrprmaHva pamphlet. Research Products, Box 
13441-AMC. Tampa. Fluridl 33611. 
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TREASURE FINRERfi 

tCmtltniHJ frtlll PTKEJkftI PUB? 

ntE£ FICT-FIUEO OulAfll iaF$a£t 

tian] Mftit (feiKtiOTS sttrtine wi Th^ 

£uarsB!.e«l Ttiree fdctdries, u.S.'Caju^a. l,20[i dealers 
Service C-ciiiert eetinKnwist. firwsi iBstnifKwnti ai 
mv pHceJ Bifdeet term). Ouier tnquirias invited, 
wrttei Miltfl's tlittiwics, irc . I>epi- PASS 10^1 
Plee^art VatlEy Sffcel uresae 97389. 

FIND Durif^ Measure vtHti palHited melil 
Uut dfltlT'lUllll Rtotellbc trash frhm ireaMir?, biive 
push bulton end aulQinailc luitmg, ground pitMw 
elimleale JmturE, gre&t range, elc. Frtt tat»hJSU(. 
Cardlntf ElecIroriW, DC|rt. «■ 

Ptiaml]!, Ariiona S5Qi:3:. 

BtwToTBii'-^rtg Mintii Treasure HluetLng Tipi; both 
£],CQ- free CatalDE tihost Tone, Treasure BcellS. 
SlMUjn BookSi Btw Sirffli CabI, 93065^ 

jom Treasure tiubs arm Treasure Huns, Serwt 
StlUTiped address^ envelope and ^l.pp fpr nstjcira'l 
hat. Wplf, Box 1A7 MEO, Kawport, RE 02840. 

aOLP] Where to pan lerougfiout U-S-! EittTlhrdB^ 
tailsi Horae, 2C van Buren, seoti*. N.t, i23d2. in- 
clwe SEamp, 

DOKT DtD TfiJlSht! Owners report Pur "SeleotRutic" 
Detector best. Differentiates treasuce lasler^ deeper. 
Patented aealnat Irautetfoes. Treasure Electronics, 
Fn. 1, apif »rin, Demon, la. Dali, 3lB-3fi^-oS77. 

TDEUURE FIHOER Lacotes burled gold silver, 
coins, treaspres- D poweriul models instant r-nenemg 
auahnhle. write Of call for free cau^. Phojit 
(71i| 61S2’2730 day or night, Dealer irsmirios Invited- 
RoFco, Mpt, AASl, Box 10039, Houston, Texas 77Q1B. 

GOLD 



nDW! find ia^0, DtD HIHESh DURIfD TREASURES, 
PRH NtteCETS, AMU INC GUIDE TClii KQ W. DETAILS 
FSEtr ■Pa^e hunt, Boose^eft, Uiaii MODE. 



LARGE GOLD »D0DETS Panned trom Goimearjrig 
^Treans^ 3 for SD,^n5, lO for 52^ 45. Etcellenl inuesi- 
nent! Morey BatK Guarantee, Tannerbaum, uept. iii, 
% Fleila court, He^i^tt, New Yuri; 



PRECIOUS STOWES & MINERALS 

GET free catalog no sorlaus rackhDund, gem cotter. 
Jewelry meker, bobOyist or craftsmsH can be witttpjL. 
Full □! pargeljis, EJielusIva items, low prices from 
largest suppliers and aulhonties in tho field. Free 
nOw catalog jutt off the pra^S, yOurs for the d'aKjrtg- 
Wrild: CrlflEar^G, Deol. G-12. WD South ArrorO PInay., 
PasadanO. CalifOntia 



soa FOLISNED GcmstonR Tomblecraft. 54D1 
tamet North, MirncipOliC, Mlim.. 5M3D. 



PLASTIC Casllty. Slipphes, Molds, jewelry Moum- 
frts, Cut Stonas. Wholeula Catalog Eiox^te. 
BOT ^ iDth St., Whaatiard, wyo. B2ZD1. 

StHTHETlC¥lC DIAMtlNDS, SupiW BhUiant Willips. 
BOK 136, firady Laae, OhioMhl. 



C ARTOONIRQt comm E RC I AL ARTS, 
SHOWCARD & SIQH PAINTING 



LEARff Sign palatlrg at home, fret Talent lest. Ben 
Keros, eoi 0I3'PM, Gfeenvlllf, S.C. 3960J. 



&lliH Pa inthne— per Montti Part-Time, free 
Catalogue. Kaulmanr Supply, centertown, Missouri 



MDDEBH Gartoonlng taught by mail. Write for Ires 
brochure. Cartaarlarama-^ux 263-PME. Branford, 
Conn. CMOS. _ 

ODMPACT 23 leswn C^rtpon Course and Certooniil's 
Magazine. T3,DD. Hartman, Box 303E7, Lincoln. 
Nebraska AG^tC- 

FASCIHATING syttems, sigh Perndng'CbrtOOrmg. 

strtjty, 17M south center, sprinaheid, Ohio 'tssos. 

MAKE money writing Gags, Jokes. Big Ea-Paee "How 
Ta“ book. Vafue Hednced lo tn.DO roStpiid. 

LattSi, PH7^. Pleasant HIM. Ohio 45359, 



ADVERTISING AGENCIES, 
ADV. SERVICES^ MAIUWO USTS 

MAILGHflCtl ADYCBtlSERA!! (UJlSSIFlED ADVERTIS- 
ING CAM BE MOST PIIDFlTaBlt AND MIWARdIHC. 
PAaDLEHt Is TD KNOW WHAt TO DO, WHaT nCT TO OD. 
COLlfMDIA GAN JtEtP YOU WITH VD||R MMLOnOFR 
PROGRAM. OVER 3D TCaRS CLAS^IPIED aDVERTlSlHQ 
fXFTRlENCE, HHOWiEQGE OF 8E&T FOLLIHG PUBH^ 
CAT) QMS. expert copy service Is ail ydurs at no 
increase over. PUSlIGHEFMG standard rates. 
CHANCES are YOU WILL SAVE MQItEY. WRITE TODAY 
FOR FREE OETAIL& PLUS YOUR FRE^ CQPr OF 
^^MAILQRDER ADVERTISER'^ RATE EUtDE^'. C0LDM8IA 
ADVERTISING AGENCY. OOX 13S»CAA, RICHMOND, 
H4DIARA ATjT4, 

ADVERTISING Ralebook leading ndwipauert, hiage- 
lEne^. 9 1.00. Chlcaeo Advertising AgenOy, 24E 
jackscin, Cbicago 60604. 

MAILING Use. Most all Kinds, $10.00 pOr M. ^ 
Circulars millnd S7-0O, OixitiaiJtrt, RlhA. WC 37021. 

RUBBER STAMPS 



PERSONAL prOlttr— Self ContAlTiad OofnpacL Ct». 

3^ line*, S4,95, AccarOd's, Bok 293^2, New onean^r 

Loultiana JD1B9. 

ntEE caLaing — Rubber stampis^signaiure Stamp; 
— Bu^inets Cardt. YounGer^ Stamp Strop, PrincetOJi. 
|[>wa SSTBg. 

224 POPULAR MECHANICS 



i-LINt StemiH, $2.50, Sigrwturo Stamps, $6,85. 
TabCo. Tomkins Cave, Hew Torfc $0060. 

STAMPS ■ 3 Linet ' $3.50 - BuMhCTS Cards ' OAtalOg 
- Stamps, 1737 W. Cwlidge, PhWHH, Az, BSQlS. 

Sumps $2,60. Signature SLamps $4^95, 
GlncuHr l-QC. Ermexn, Itonruwia, IN. 46157. 

RUBBER Startlpn^^^ine 3.50. JC Engraving, 7533 
S. Westnedge, FOrla^e, Ml 490*1. 

THREl Line Stamps $2.90. SlgnatuTe Slarnps $5.50. 
Temple, Rom 2B7, San Fernando, CA 0134Q, 

OUALFTT RUBBElt STAMPS J LlneA~i3 50. Clnverleaf 
Serrfoe, B(m 49. Selbyville, Del. 19975. 



OFFICE 8UPPUE5 



NEW And Used Qfhoa Equipment. TyueMgbt, Bo.r iS7, 
CqrHaud, How York 13Q45, 

haildRd£B recchos Help set increaHU buslive;st 
Comjlltte ^ Ra.ge Recerd Bouk ibUliMl your InquMe;, 
order;, advertising, uitpensa, etc, Only Sl.W. }f ,E, 
KAFPEL, POPULAR MEGHAN IGG, DIPT, H, 2±4 WEST 
57TH STREET, WEW YDRfi, N.T, TWtg. 

ZIP OPEHE.fi--ffew tor inveiopes, PaCikages ttC~V^ 
Oftice, Horne or Pocket. Send for Plant 60$. Opener, 
Boh 693, Dswjon, Minn. 56332. 



PRINTING PRESSES, 
RUBBER STAMP OUTFITS 



SIMHE-X RUBBER STAMP PHEGStA, Hydraulic ofriir^ 
ated. elKtricalJy heated. SIZK 5" X B'^, S'" x 12*'. 
10'^ K ISrr. Starting outfil;. Orders for presses, aup- 
plies sliippad day received. Send $2..0C for Catalujc 
and brnbhure. CuElom ManufactUfOrs, 33S1-P 
H . gold en, Springfield, Mu. 66806. 

'THirmNC machines. Drset, MlmeagTaph. Type- 
writers. CompOAlnG, Michlnes, Olxgrapb, King. Norih 
Carolina 27021 

HtW Catoiec Np. i3, 12Q Page; hand printing 
preiiPS, type lonta, luwlat. Send $1.DD deductible 
firit order. Acme Type, 7^ FEderaJ. Chicago, lllirwit 
SQ6&S. 

RUBBER Stamp manufacturers supplie;, Prrrtaes, 
starting outfils. Beit pricH, *ervite. Catalog. Jackson 
Supply, SoK 4^3fl, Frapklin PerK, HI. 6Pl3i- 

SAME Day siilpment on rubber slump auppHe;. 
vi;ed v^lesalo price list Nc. 11 free. Star Stamp 
Supply, 733 FederaL Chicaeo. ill, G06D6. 

FfilwT yOUR OWN — Prinllus PreJWS, type. ^uppJJea 
direci Irom lactcry. Send 260 ler calelag and sample; 
tn: Kelsey Co.., DM, Meriden, CQim, 0D45D- 

pfliNrTi+G Presses^ typ*, SuppHas usdt, ic$. 
TurnbauRh Service, Meehan loaburg, PSilatyivarna 
1J-P5^. 

HUUaER Stanm Preases, SUrllhG Kits, Type. Sup 
piles. Barcb Type Founders. 2 j 7 S. Evergreen . 
Be-osenviiie, m. spiDfi. 

RUiBER Stamp Supplies^ Starting Qutfils. Marlin. 
[433 F^apor. JelfETSon City, MO. S61D1. 

PRINTING AND SUPPLIES 



tOOO EMBOSSED Suslniess Cards $5.75 Postpaid. 
Agen ts Wanted. EiC&, J61-A, SyNama, OhiP 4J 6 60. 

’“novelty Business cards. FrhJ sample, Empire^PM. 
1916 Filth, Sacramento-, CellforJila 95814, 

FREE Literature. Business Cards, lelterfieut;, Labsh. 
Rubber Jtemps, Geer's. Ill North Drive, Ottawa, Ohio 

45675 

SAFPPIND LABELS, £umm«d nullling, $6.00 per 
I . DM pre p aid. Halderwan'S, Cirand, Kansa s 66743. 

$7.9a TDUR COPT Reverse ot lOOO, k 11 Cfrcu- 
lars your copy black ittiL Maillrade, 0OX 1302, 
Springlie ld. IL ig2705. Samplts 20$ stamps, 

FREE Literature^ HuPber Stamps, Boohs, Business 
Cards. Prinling. LebelS. Jordan's. 652 Wesl O'Cdnngr. 
Lima. 0*i ip 45M1- 

HU 11^ Copy Offset Printing. Free introductory Olfer, 
N*| ion Aide Printing, 614 North Maid, Elldomingtnn, 
ILIinoiS 61701- 

CM8D5SED Business Cards iD.lD. Agents Wafiled’ 
Printers, BOs 2425, Alderwood raanor, Wa. 9A036. 

“PR IHTI MG; tOO-$3.«; E0D-$5.95. Fiee List. Parks- 
1078 Duver, wantagh. N.Y. 11793 

200 BUSINESS Letterheads, 2(M envelDpes! BOTH! 
$9.DQ Total! HaldematTS, drard, Kansas 6674^. _ 

FREE Literature Rubber Stamp; - DuSintSt Cards- 
Priming, Mnn-aroh, B ox 6716. RenpH fity. 095P3- 

EKBdS£ED LETTRRhEaDS EHV^LDPES -— Blslinctive— 
Inexpensive— -FusI pa Id. Universal, 226-Y Myrtle. Scotch 
Plains. New Jer sey 07076. 

1B0 BUSINESS CARDS $2 DO peslpaid— 3 Line^- 
Cateway, Bob 937. HiaUah, Fla, 330U- 

45% OFF PrlntUlGi l«-$3.50i l,0W-$7-95; 1,QM 
Envelopes $11,95; 500 Business Cards 55 00: 2.DOO 
BOOHelS SS7.Wr 3M Letttrbesds Envelopes ilS.HM. 
Overnight Shipping. Frert Price List, ''AvDld 27 Mis- 
takes When Buying PrintJej," speedy OHsef Printers, 
2^901 Aumri, Bed Ford. Ohio 44 1 46. 



GUMMED LABELS 



IDIKO GUMMCO Addrff; Labels $] 04. Walt's. Bm 

960A, Soulh Bend, indiau 46524. 

rOOD BUMMED ADDRESS LAD ELS $I,W9, FREE 
LITERATURE, Acme. L23S VOslUmp, Pinsburfti, 
Pennsvlvania 15212. 

1,000 GOLD snipe- Addressing Labels SSe. FHret, 
3000 Valencia, Palm Springs, CA 92262. 



1,D00 lUUSTVATiD Address Labels . , , 730, 

"PrAttidJbefS", 017 FIfthJi, Baratw, Wlsconsfo 
53913, 



1006 BUMMED M4reu Labels ' 65t> Klfkwoud, UQN 
iiAZ, Ciusburo, New Jersey 09026, 



REMAILINO SERVICE 



CONFIDENTIAL Montreal AddfnU, RecehridA-FUrWArU' 
png. Single rtmails 26C, Businu» — PersoneT. MoMhiy 
rate;. PotUardS. Ootaiit, fhiSbet DlUr Service, 6231 
LOui;-Heb*rt, kAnnitrcal, CaHAnia H3G 3G6, 

TOUR Mall Received, Forwarded, Oelalls Free 
Wusicoast, 1323 fhctid Avenue, Qollingtiam, Wa.sti^ 
993126- 

TDIEBD, OHIO REMAILS 25C, MbOthly $3 jOQ. BEHJT, 
Boy 345. TdledO, Qhid 43661, 



MIAMI 25C, Letlers remsiled Ifom 130 foreign 
Cities. 300 U.S. cities. MANe. stm 1266, Mlainl, Florida 
33134. 

HEW TDRK., New Jeriey. RemaiJs, 75i;:, Fahey, Bok 
IM, Milawafl, HJ. 07747. 

SECRET. Receiving— forwardine. Qisoreet anti enn- 
fidential. HBmail 250 single. Man Forwarding Service^ 
8660 S. Main, Houston. TauS 77025. 

HAWAII Coniidenlial Remaiiing 25(. Bator, po Bex 
0021- 67, Nunoijia, Hawaii S68 15. 

DEPENDABLE, ConlirlButiil Free I n1 ormet Ion . Hard- 
irtg, 642 LaBropfc &five. Richmond, Virg iniB 23225- 

CONFIDENFIAL Hew Tork MApI AddTesJ S6.mj’M«rtn, 
Telenhone service S5.DD HcmallS 350- Coll Director, 
154Q Broadway, SuJtt 303, N«w York 1 0036 212-221- 
l24g. 



C6NF1DENTI AL! RPCeivkng-ForvrArdpng. frSe Bfochurn. 
Johln Boa 600-M, Stanton, Calif. 00690. 

R.C. CGHFIPENTIAL Rsmsils 2H. Forwarding. KCC. 
Bar 412 , Kansas City, Missouri 64141. 

SASKATCHEWAN Canada amt Montana Remaiitng 50{ 
Each or Montniy, Clark, 4ll Timaiens, Scobey, Mont. 
53263. 



ftEIKAIRS & SERVICING 



LEARH lawn mvwcr repair with new handbook. [>(ily 
6.95, Mary Jayne Cllts, 904 Creekridge Rd-, 
reensbare, N. C. 27406. 



SPECIAL SERVICES 



iHFOHMiATlDH yn a.iyiiiing. Ferguson Risea^nch 
Specialists. 60-15 wwdside, woodside. New Terk 
11377 



PROFITS FROM CLASSIFIED ADVERTISIHSl Booklet 
shows yeu hew lo start year awn bus in as; with Classi- 
fied Adveitising Only Si. 00 tReiundabiH with rr;i 
urder.j H. E. KAPPEt, PDPULAR MECNAHICSh DEPT. P, 
3^ WEST S7TH STREET, NEW YORK, H. Y. ID019- 

Bargains — S orukes Galurc. Send Kume, Address, 
$1.00. nanonar Lisliag service, Bw 123J. Corvallis, 
Ofefiflfl 97330. 

RETAIL ODILET Will Sell Your HoUlleS, Crafts or 
PreduCt, Inlormation $1.D0. Willoughby, 35 W. Main, 
Natifar - llr Michigan 49D67. 

1074 POPULAR MECHANICS INQEl t ^ElTwRAPPER 
Acme I Converts Tour '74 PU issues mte a Complete 
“Reference Library," Over 5,000 Irttrles From the 
p^gt Year Are Cross Referenred and Built inm a 
Handsome and Sturdy Lacquer Board sneif wrapper. 
From "A PeiTthouse far A vw Beene" to "16 ways to 
H ide Plywoed Erjg«." IT; All at Your Finger Tips. 
$2.69 post paid. PH Intfru-Wrepofi-r. tlEpI, HE, BOK 
1014, Radio City, h.t. iCCie. 

BEST IDEAS MONTHLY. H«wtlelter of useful infOi- 
mition fur honi&, businesses, work anfl auio, New 
producls, refwm and plnns. $1.0Q Besi ideas. Box 
346, San Antonio, Texas 78291. 



SETTER HEALTH 



NATURE'S Answer AgairtSt Cancer, M^art Attack. 
Arthritis, Diabetes, Cataract. FrEe Information 
Pre vokar Press, St. Catharines 202, Onta rio. L2R TCB 

LIVE lenterl! Step smoking. Feel better. v«t tan 
uuit! Booklet $1.00. Feather. B<fn 137 -A, Fort CoHIna, 
Celo. 80522. 



STOP SnfWHiHA— Easy 4'Step formula. Cuaran-teed— 
S2.0Q. ^b'S engraving, P.R.I., Albert Lea, Minn. 
56W7- 

“iBCHEASE^'voij’R 2KERCT . . . Easily tfl "L«K ati 
led yaa rs younger." Banish fnligiis, Sleep less, lead 
3 mure aellve fife or your money back. S3-D0. Vitality 
Books. P.O. Box I2S-A, Nuremberg, Pa. 18241. 

TGU enh STOP SMGKlHCf! Powerful four step melt^ 
Bliminates desire. Save haAlIh, money! Send 52.0D. 
Bonmer Comoauy, 11 Spriogvala AvC. DeDt. A-4, Lynn, 
Mass. 019D4. 



BOOKLET — "A Doten And One ivays To S.tnp Smok- 
ing", Copyrighted. $1.00. D. L. FrShCt, P-D. DUV I5l7, 
iDwi City, Iowa S2240. 

STOP Emekihi!! YUu Can! Acl Ngw] $1.00. ghu-Rkh, 
Box i?a, Teiudue, Hew Hesice 97474. 



LtVE LDHCERf Booklet reveals Ibu SBcrels of a iMig 
and heatthy life- Send Sl.od E. Brlnsun Sale;, 1364 
Florence- Street. Augusta. Eieurgia 30901. 



LOANS BY MAIL 



BORROW by MM It Up lu $3,D0D.0D. OrMwenlent 
tufmi, St 0 te Licenicd. wslfli Fkn»nce, Dent, 17-04, 
aoiB MJlIfary Art.. Omaha, Nebraska 60104. 

fCentlhetd Art nwrt pace] 



PERSONJU. 






ntmoL Metn«t( M«LI (3-00 

Jo: Taurut Enteiprlseij Box 35^7. $t3rion 
Va ncou^art BrHitli CQlMinbH> Cawita, 4H. 

BECOME An or^lOHl tD^niiter. Fito mirislarial 
credtfliiaia ictaikt your rlitttL lo tlie tftl« "(tewramif,'' 
Wiita CbiKth or o^ci Minitirj, 4SO-f'M stiititii Omrt^ 
ctiuta Vkta, calif. 92010 , 

nORIAEIE SUFFEI^ USO^UfEOT Write f«r 
frIT nfipintlfll rnfotiMldn tnaf^nelpiii^ Hiouiandt. 



Ptnacai^ goM ^9^T7-^PM^ Parma, Oiilo 441 

MEED Monty— CIttitt Too BllT COMOlldafta DLlll. 

ErtitrMocy Loint Avail jbl«, Halptd 
fhDuunds liriEe 10%. Free ApplIullDn. Joterdalfn 
20 E. JkIimh, Soil* 12M-X3, ChiHgO 60604. 

nndtiutom. laittt aieclfonlc Aim. Free Uteri- 
lure. Clifton, 11500-P NW m *w., Mliml, naiidi 
3116B. 

■Un Queitkons answered. Slampitl tn^l0f)4n 
erhm, 17107 (tentler, Dvtmit, Michtten 4B21«. 

ESCAPE From OeOEt ino bill coikctorti tijva AAA-1 
credit evtnrwlktre. Free repoH itvoalc lecrtE plani 
Credit 4A5, 333 NorlO MlChljan, Chicago ftOMl. 

RECORD Telephone Convefsition MometiUllif. 
Leave PK^rder LlnalEended. Aobtrt's^ Sox 40-PHi, 
Poffcrklga, UlinoU MOOB. 

AEOAET lOAMS By Mail, Borrow (100 to (W« for 
Dfli |«Ml r«»«i In ib»lutrt priyan. l(o interviaws. no 
endOTtari, (vo co-atiner$. fast ilrvlce. Wfiltc Dial 
Fliunce, DeoE. 3078, 3^ S W. tlenth street, Pe4 
Moines, Idwi &0304, 

LODX 
wrlEe for 

MffEilrie. Uuliiam 70D04. 



yooniai than you7 ite, my secrets ol beiltn 
r free Information. '^3«fele'', PO. Bex Flip 



POWERFUL HCtUCE How pretKt yaur allint Dollar^ 
from Accileralinf OacEint, lour wiys^fna details. 
Auoclalod SarvicoL, P.C. Box 327J-P, CaEDnsvHle, 
Merv land 2122s. 

"HOW I CUED FOR A SENILE PARENT AT HDHl^\ 

Insplrttlnnel, InformaitlvF Doolilet. fb.QO. THep COffl- 
panry. Boa 1123, So. Pis40eiwr, Ca lif urnia 91DM. 

FREE!] Valuable Repcirl "'Selltlarlllig,'' SucCOKS 
tttUnrquei reveaM. nel|Fi yOu wlrr dellrti. Wrllti 
Ounmare, Boa ail2A10p A ihO vllle., Ng 2 BM2. 

LDVU'L. MaHohc, Fralomil Rinii, Cotaloi. Rincs, 

Boa 5324-P, San Pltjo, CalU. 9 2 IM. 

HOW IHTELLIfttHT Are VOU? Sall-t»Mn« tOSE reVMlI 
i.q. In 4B miivuieii sano S2.oc^eu»ranteadJi 
Traprlsea, 13H0 S.W. liZ Si reel, DepartiirefU Sr9, 
Miami 33177. 

CONTEST wiHHEHG' snTEH. Win cootaitcrtareHip~ 
tlaAotl BoohloE oonlainlni tfie intide lacrats of con- 
test wlrrnmo revealtdl Send |I.K to HWA SYSTEMS, 
P.O. Boa me, CIcndaleHEk, III 60 IAS. 

KNOW TOUR CBITiCAl DATS^ USe new science Ol 
eiOAHTTHHIG CYCLES. AVOID ACCIDENTS, DETERMINE 
COMPATIBILITY WITH OTHERS, FflCDIGt VGM MOODS. 
Rusll Hama, Address, exact Birthdalt and S3.DQ lOr 
10 Year Chiirt. M. 5. Wood, Bos 423, Kftw Haven, 

Indiana 4C774. 

DON'T DIE WlHiout s wllll Protect your famtiyi Diane 
Will form only $2 , . . guarantied I Order today. 
Oaitlewly. Boh 2DB44, Oept. 1A(. Atlanla 3D329. 

"YOU CAN IMlUEhCE AMYDnE'S THOUGHTS IH 30 
IlCONOS'^— Tim Fintaslic new Dooli reveals poweriul 
taCreti "Worth Thwianda.'^ Free catBioe.--Cueran- 
leed— RUSH (2.W lo UNICORN; PMO, 735C HuggeE, 

, Colo. 8pg>., Colo. BOB 11. 

I ND wlLtfTeiaT »iu~fo^filgfi'f Prepare your own 
lor only 321! Will forms are seET-espianatory— Guaran- 
I latdi Prolwi yoor lamiiy Eodayl CaiHeway, Bo* 2‘&M4, 

PHESSURES suiidmi uipi Need“A N^ SiBftrwir 
F Can Ktipi siO.OO. Arvdfltro, Res B7R4, Anchorage, AN 

9W0B. 

FRElr BOOHlet On Low Cost SELT iHfiOVEMEMT 
Books. Hoiv Ye Achieve happinESS, tUCCEAS and 
WEALTH. DNer LinlEedj Sand todlyi L- G. Producll, 
PM-IOL 25W &l*la Highway, NtmMton, OMo 45Cl5. 

"‘HOW To MaAa A CompraJirt AnO—fiet^Wtron^— 
IS.EKi. Details On Other How.To-Oooiti, And SASE, 
614-0 South Summer St., Holyoke, Ml. OlOaC. 

ARE YOU sriU PAYIHO TAXfST Be Preildtnl ol vour 
own tak-taempi Church or other non-protii corpora- 
Elon. FINANCE TOUR DHEAMI. Gel r«undltion Itarrtt. 
Free detaiFs- TOU-pmS, «3ll Yucca, Hoiiyvwd, 

Ca Uf ornla 9002B. 

NDW To STOP Bmolirng!! Complete &pl4eM CuaranEoed 
— SJ-OO^OUla Mende-PUS, fioi 23S3, Hot SpringSi 
Ark, 71W1, 

_ SOCIAL tiCUBlTV^ PLATES 

CDiD PLATED Solid Aiummum Social Seourily Plate 
si.50. S2.cn Wild A Biaok or fled case, send Number 
Name. Cwn siier, TSBO-Ssth Place, Crown Point, 
Indiana 4$347. 

WAHTEP litsciiXAHgoys 

MERCURY cold. Silver, ptaiinumt Crea aaaayed, 
Wtiolesale TerwlMJ, ftorwood. Mass. 02CK2. 

fltO BE El CANS wairted. Earn dolls rt. Inlonnallon 
-—Send stamp. Saivir, 2430 AliTU, Baltimore, Md. 
21327, 

WIMEMAKIWO A OTHER RgCiPM 

winemakers FREE ILLUSTRAUD Supply calalOG of 
ytaal, equipment. CrhiEineotal, Boa lB223-ra, 
IftdlaiupDlla, Ind. 4621 1. 



hijnEManinb Don't Let Tour Fruit SfHH. free 

Recipes. Canlra I KinEucky W merdcrhiriG, 7B7 Limestone, 
LlXinetdn, KfrPtuCky AflrSM. 

WlHEMAKfiiSr Perumelk* tour Wine! tabeld bear- 
ing your nome. Free Sample. Todd's TruoR, eox 412B, 
LiBETtyvilH, llimois 60048. 

WINEMAKING ... loin US IH U>e Art. Dlriiral 
KBfitucky WinemakinA, 7B7 L^meattuK, LtxJngtnn, 
Kentucky 40MB. 

- jmrnt tftfiriMj ta . 

DlLIClOUS WfNi^ and" ChampagnPE. Easy arr^floi^ 
No s^iai eqirl ament- Sallslaclien Guaranteed. Send 
S2.0fii HulFiplC MAGRETINS service, boh 3D6«-D^, 
iNGLEWOdfl, CALIF, W3M. 

FUN 30-Day WIna Recipe, fljM. EF, B<n 1», 
Willlston, N. Dak. SBBdl, 

BCTTfH vrlnei and Champafine. Hilchen vessels 
used. BeoMel S3.9B. J&L Pim:#, Bok 773, Tatun, Texas 
7M91, 

BEAT I nffatlrm I !! Make Wine al Home Par petUly'S a 
bottle. . using Kitchen UteOSM'S- Send tl-DD New, for 
Booklet. C. 1. Enterorlses, P.O- Doi MB, North 
HollywDHl, Calllornre $1603, 

WIHERUKINE, Yogurt. CheesemaMog. Fr#e catalbt.. 
ArbQPyn. Oqx 663, West Columbia, S.C. ZgiBB. 

WINEMAKER'S Supply Catalog— free. BaKtunallB, 
273 Blterslde Ave,, Weitpprt, Cwi, 06MD. 

WIHEIUHEM. Free Illustrated cjlaluf Of yeaStS, 
equipment. Bsmplex, Bui 1227GR. Minneapolis, Minn. 

- WINEMAKERS Free lirtormaUve Catalog, Teait Equip- 
ment, initedients, DAHCHfEROER‘S, BOx 27E-M, New 
aerllrt. III. 62670, 

NEWt . . . FREE CATALDB . . , 3D VARIETIU FR9IT 
ti ORAPt CDNCEHTRAHS . . . tOD WINt S LIRUtUR 
FLAVORS. Completa lint ol Wincrutking Suppllei. HriU9, 
eot 4S1-L, Nevada, Missouri $4772. 

UAKC Wine, champagne at home. Regular hilchen 
Items only, |natr]Ktioni^recrpet. (3-00- free Beer 
reelpee rnduded. Guaranteed. Triumph Sales, Dm 
RS41, Dept. A>2, HlnneippU'S, Hktnesete $6464. 

FHEf— German fleer Recipe— Will) Pu rebate ol De- 
hcleut Wlne/Champiaba ReCipp boChlet uilbg Kitchen 
UEentllt — Cuerabteed (2 .DO. Bet'l Engrpvlni, N.n.l., 
Al bert Laa, MIrin. 56M7. 

BEER Heine Hedpe-^Real German Brew, Seed 
il.TSi freOrlck Enter., Bex 2?3, Mt- Pieesent, utnJi 
aa647, 

WINEMAKERS. Make tKeliOaus Wine PtHl ClrampagUe 
at Hume. No Special Equipmell Nepded. FeatastJC 
Taste!] SeElalecElon Guaranteed. Send (3.00. Combs, 
Bt >s laSl, Cincinnati, Ohjb 4S212. 

~BEER RREWIHB REG1PU!! IbCXperiTive, umple meth- 
od. Recipn fpr Carman, American and Cioidiait Beer. 
Bonklel Gvarentead! Send J2.3(. Boomer Company, ll 
Springvele Ave,, Dept. 6-4, Lynn, Mait. oiWH. 

WINU . . . FeSy To Fqllnw Recipes . , . Beer RfeC- 
ipea . . . Both lor (2.DQ . . . Oale Cc., Box N, Dept. 
IE, Oisao, M ini. 5&36S^ _ ___ 

HAKE Deiicrouk wine-Ghampaine , . amaZ’iHe. nec- 
ipei I el 1 1 bow . . Uee ilanbard Ulenslls . . GiFaranleetf 
. . send 11 .96 LPMC, DtpE. PM-'S.H, B33B Wynne, 
Reseda, Cartl. 91335. 

NDW To Make Wine and Ctiampigne . , . Using 
Kitchnp uteniii» , . , (2.00. American Enterprises, 

Dps 66D-C, San Join Capitirano, Ga V36T5. 

FREEI German Beer Recipe Handb«iif'"wlth Purchaao 
or ouf Deiiclcui Wine end Chimpagne fletipt Bpeklpl. 
No Spaciel Equipment Needed. GalltiacHen Guiran 
teed (2 00. Bellevue Aiieciaiet inc., Oept. M., P.O. 

Bex 62e6. Providence. fl,i. 02940 . 

GhIlI, OTd F'aiiilly Recipe 11.50, MarlCD, Boi $44, 

Westminster, Co 10^80030. 

HOW TG HAKE DELICIOtM WINE ana CNmPAeHE 
AT HOME . . . Using Ordinary Kitchen Ulemllar Amarlni 
tasEel Easy to follow Recipn. Guarpnieed Oellcxiua or 
Mo-ney Beck. Send (3-Sj^C. Enierprlsei, P.O. Rex 

T323Pt, Seattie, WaitiingEon 08111. 

WIttE— ADTNEKTIC FRENCH REOlHEt. (IriAbarry, 
Cherry, fiUKkOerry, Dandelion, Grape, end Othora. 
Complete initructioni . . . (3.00. Jay-Gee Enterprises. 

Dok 3111, Youngstow, Obld aeSl3. 

MAKE OoifEiwi Wnp, Champegrip. Cuidiafs, Bren- 
dles, LlqueuiTS, 6eer, and Cider 3(0 Recipes. Use 
Kllchen Ulmilis. (2.B9. Hillis-eox 368A, Signal Mtn., 

Tenn 3?3?7- 

HOW Tp Mqke Delicious Wih£$ At Home, Coihplete 
InilriKtiona. Free Bper Recipes. Ord-nr Npwll Send 
(l.OS. Cearge LnttrprJSea. P.O. Box 30B9A. ClaikLville, 
Indiana 47130. 

MIftCELUtNEOUa " 

PltDTECT TOUR LDVEP OhE$ With a Will, Farms, 
Simnla Example's. Only (2.00 — MoneybaEk Guarantee. 
Order Nnn. Wllla, Dept, OISB, 3»6 Lbl PrAdeS, 

San Marec. CA. 94403. 

Ml M|. Vacuum CtMber, Batlary O^eiated ((V90,~(hat- 
terlei not included.] Htndoyer Gilts, 300 wtHew lane, 

Henaifiii Wisconsin (aM2, 

KQW To Stoinanibkini. UhCOndilienally Oueranteed 
St.OP. SAIB, Sb* BSE, Rgyaiston, Mass- OiJSB. 

"FREE" Lltenture, l(!i Diicevnt on Every ClaSSi- 
lied. Display Ad's placed by you. TQH, Bum 1741X1, 

H&normu, HBWill 96B06, 

~ lAdSiGE Making (0 Riclpn. Curing Smoklbi Hsms 
Bacon f^ltry FIsn Vanlien. Premla-td Splces Cures 
Casings Smoketiouga Idaat. Free Catalog. RAH, Depl.O, 
Box 415b, US Vegas, Nevada BSlDb. 



$URVIVAL Food— pjreozfl Dried storwe. By tlie use. 
Menu Planner and Price Ust— 2'$^. Haig: Supply 
Campany, IK-EO]^ McDonaM, Otilp 44437. 

OHNAMLHTAJ. IrbA designs. Book ol 1$00 DSHttitui, 
practical designs tar rulings, columns, etc. Free 
literalure. Cuntrirgfiam,. 3$il Soutn 32DQ West, BOk 
JOflOS. Salt Lake City, Utah 04120. 

iDENTiFiCATiDN CAROS. $end stampei] self -ad- 
dressed envelope far samples- ttiPCGM, 727 North 
Mlln.LaLV.t.^H„.j,wllll. 

WIN I Casino Games I fr»a Details! XciUi Games, 
(715 N. Mo,raft| Gtiicaeo, HUrwIi 00650. 

HCaRIHG Aid batlerias -wholeSOla. Free I ill. Habt, 
Bo* 51, York, Pinna. 1740(. 

ROLL Your own Olga reties WHh American Blend Of 
Mentha! Tabacca. Olgarene Makort 4Ad papert avail- 
able. Far free Tobacco sample «rilo QrtOh River 
ToDacCa, Bm t313 M^ Qwensbonp, Ky, 43301. 

PHdTD I.P. Carbl. Free Samples. PubliCotiinis, Box 
26063f, LOS Angelet, Calif^ 9 0026. 

PENMAKAHlfl Corrector, irnprme Poor Peiunaniblp 
Guichly. Details free. Thurmon, Boii dZ4, Stinnett, 
Teias 79083. 



FREE Fle*ibie magnellc slnp wi|b^ 20 disc, ut 10 
bar, or 2 stick, Ur i aisorted magneti, ll.PO, Any ( 
sets, (4.39. Hl«<ielS, BOx IRZ-FA, flandallstawn, 
Meryund 3l133. 

PROFITABLE Show bettitig thoroughbreds, Truts 
mapeybacH. guaranlee. Lucaa, Ddik 72A4M, Piltsburgh, 
Penna. li?l3. 



REVOLUTIONARY AlternaEive Energy Spurc*. De- 
tailed Oookiift (l.BG, Technical Advattces Go„ 346$ 
LOma Vista. Flagslafl, Arl*. $6001, 

wealth - IrU^^IKE!! mSTRlSrFrte inforindtinii! 

ArteriC ■ PMA, Box (02$, Fresju, California 

“"fiiri OIGTCLE PENNANT. Irradescent bag proudly 
Hay» Oh slim B ft. pieKlRlass poi*. Mount rear any 
bike Included. SitJsl4cll«i gusrantetd. flush] f! tz.n 
, , . TBG, Studio, IBS, G743 Nohomts Avenue, 
Lincolnwwd, llllnol* BDB40. 

Sim BUILDING IOQOt Drawings $ Uwieis All 
sizes from Siuvetcp to Mountalnlopl Tw pages, (l75- 
^CUMEN TE D, Bai 1004, Fpstprla, Ohio *4^. 

bictcle'' ' Pro(eciiw) Regiiiratwn Details 12(:. 
Bicyclers, B$e gihkm, Debver. cokirada aas20. 



KILL Iniccis Instantly. (2.(9. Bats, 208^^ E. eth, 
Traversa, Michiian 49684. 



TOP DUALITY CARPET— 11 .«/TO.I FREE one gallon 
conlslnert] Government land informatlHil Cat haute— 

i lO.ODI Plus MOREI For COMPUTE MONET tAVIHD 
OOKLET, rush S3.U. R-J EnterpriSal, 761 W. Lane, 
Lima, Ohio Asaoi. 



rubber stamp, Salf-Ibkibg Cate. 3 Dnas (2,W— 
HEihak— l(D-(0 3S Avt., DIY/(SH, Flushing, Hew York 
113(4. 



PRESCRIPTION ETECLASSIS. Free Catalog. A-Z 
Optical Cempany, Bei 176, Dept, R26. Say SI it Jen. 
Brooklyn, New York U73S. 

( 1. 09 WILL! Ugal in All Stales— Guarabtaad I V. 
Segfr, oapt. pm, BCm 556, corpus Chrltll, Taxes 78403. 

GARAGE lulLDERS Cvmplata full Sife Diueprinis. 
Matariai Usli And instructions To Bui Id Any Slie 
Garage You Daiign — (19.0D Gambrel Roof Dr Standard. 
Also Dtlllly Building S~(7.$D. in formal leq I3.09 fle- 
lundsbta with Order. wriUi lulAati, Bom 3$]. 
Eedicotlj^HeM yerii I376D. 

UNEMPLOYMENT IHStlRAHGE- Hew te COLLECT TdurS. 
CxpBft'i baakiet reveala ''Stcreti'"] MM (3.DD TDbAV, 
F iejan-lSfl(. ao* iitb, Burba nk, CA 91507. 

AHA2)llb Secrets Revealed Galliarw. Kalilue type 
liquors, easily made. (3.00. lenco, Flerenca, 

Downey, Call!. 90340. 



BUROUIR ALARMS & 

HOME pnottertoH 



LIFE saying aiarmi Poriabia' pEptacts against 
■niruderi end lira. Only S8.0(— guarinlead! Order 
Today]] P.H.Cnierprises, 393 Born (traal, Depl.SPMN, 
Saceucui, N.j, 07994. 



FREE Catalog On Burglir-FIra Alarm Equipment. 
Vencor Security (ytlems, Bo* 436. Boston, Mass. 
□2144. 

iQCKSMltHiHG suppilai— Buyan Guide (L.oa 
DespubS, Bow 320D5H, Phoanlx, ftrUpna 6M2 6. 

FREE Calalge on Burglar-hre Alarm Equipmerrt. 
ProlKto AInrm Sales. Bd-i 3S7-D, Birth flun, Mithlisn 
41416. 



CHAIN 8ur|]ar Alarm Insiall on windows or Dwrsi 
(3.7(. James t. Ova. Sr., P.D. Box 2342, S. 
Hackwmek, N.J. 076DB. 

BUY direct fnhn mtnufedlurer. BaioA wnolasala 
prices. Ellin. IGI-M Bonad, Cbestnui Hl|i, Mies, 



PHOTECTiOH! Baltary - «wal«l alarm warm a! 
lire or intruders. ]n;intl$ in seconds, Batteries In- 
cluded. Cuerenteed! (8.9(, HHIler ASSOC latui, Dept. 
A-(. 364 Did Lancaster Road. Sudbury, Matuebuittfs 

01776 , 

DtALINfi Unit ■ulometcslly calls MllCi. (29.99. 
Free llilerelure, SAS Sunii.|y, Bax 12375D, tibrth KlbSAS 

Gily. Mq 64116. 

FREE Burglar, Fire Alprm Ceta^Og! Simple Installe- 
tlan InstruciianS wilh Order. Stohenco, 714 Mpuntain 
Ave., WistftEia, New Jersey 07990. 

MAY 1975 £25 



SPECIAL PUBLICATIONS DEPARTMENT 



Checkout these informative and useful ^ 

Popular Mechanics publicafibiS^m^ s^ 



PM's famous Master Guides, the only index of its kind, unique tool markers, 
and a complete reprint service administered by PM’s Bureau of Information. 



812S2 PM'i Famous. ^’Masler Shop 

No workshop should be without one! Everyth! nf? you rteed 
to know about nails, screws, boita. drills^ Adhesive^, lumber, 
iniawnry, plumbh^. eleelncal work and much more! 2i 
stfind-up, hiinj^‘Up, wipe-clean pa^ea. charts plus a 
built-in ruler, protractor and compass, Soliii value at 

B12BD PM's &Qsts»lling "'Complete Garden Guide'’ 

For the man who needs all the basics ^ , fast! Superbly' 

organized in famous ‘'jWaster Gnide^' fornsat. Doicuft of 
tables, charts and illustration;;. Literally f'.rvwvtid with 
timely bonus specialties like vej^'etA bles, fruits, nuts and 
herbs. Garden pkm>Ib, atoraj;e structures and planting dates. 
J4.4B, 

B1701 PM'a Gresi, New "'Metier Keme Care Guide" 

The hfr.itt and pre^atfM in the Popular M<»chaTii«! Mio^ter 
Guide Series. All you need to know about home repairs, 
from baflcment waterproof ttg to roof repair. ^4 laminatefl, 
wipe-clean surfaces an 12 stand-up, hang-up boards. 1,'^D 
charts and illustrations. Properly usinI, it can »ave you 
hundreds of dollars. |4.49. 

B1S78 PM'i "lilddli-'SIwIf Wrapper" Combination 

There’a an Index-Wrapper for every years issues aiEice 
lfr71. Each index: has over 5,0(HJ references and cross ref+ 



ere nets to every article and item published that year. Yes* 
you can actually con veil your bark issues into a complete 
re/ereuce frhT^iry. Tens of thousands of readers now keep 
the Index^ShelfW rapper as an integral part of their 
library. The built-in wrapper whicli holdi a full years 
issues is made of handsome, sturdy red lacquer board. Order 
by number: Bl27S^|97l : Bl27t^A-ld72; B127SB-1973; ■ 

B1278C-1074 ai>75 will be ready in early Onb 12.69 

each year 

B1282 The handlett shop organlgers ever designed! 

Seventy- four of the most widely used shop tools Including , 
power tools have been professionally drawn and printed on 
die-cut, pressure sensitiTe, reusable appliques. Put them on 
the tool wall or peg board of your w'orkshsp and youll 
never misplace another tool, in bright yellow and black so 
u missing tool will ^tand out like a thumit. Can be 
lifted and rearranged. Extra blank sheet supplied for your 
own special toolA, $4.45', , 

BlTDD PM's Plans, PubllcAlions ft Projects Catalog 

Hundreds of timely do-lt*yourBolf articles available for re'- 
print at modeat cost highlight this excellent review of the 
many ap^ial plana, projeeta and publications available to 
our reader B. Inexpensive plana for proven designs of every- 
thing from a houaeboat or a catamaran to a ranch house 
or a mini-ham. 25c* | 



I 



Photocopies of Past Popular Mechanics Articles — A Valuable Service, 



Popular Mechanics receives thousands of requesis for reprints 
of articles from past issues. You can order custom photocopies 
of arllcles that interest you. excIlInQ and useful projects, plans 
ar>d stories that have appeared over the years, and at modest 
cost. Because they are phatocepias, they are not quite as 

XDtn Ahraaive cut-otf imacoioe, sst 
X21A Arc welder, carbon, 65t 
XI OT Brick, 8 types O! monar |olnl«, 65t 
X1S1A Corinecifeui sri«|l CiccX. H.05 
X1t4 Cobbtera bar oh. 

X2t0 Dedo culting, GSC 
xa25 Disc sender tor lathe, 4$c 
X2M Dr in press from auto parts, 6S6 
X2SS Fenc«B, H lypes. 85< 

X2U Fireplace, oarden. 454 

OftP£R BY NUMBER OM COUPON BELOW 



Sharply printed as the orJgir>als however ihe text is clear and 
legible and all photos and drawings are Included* 

The folfewlng list is Just a small sampling of available articles 
that you may order* Hundreds more are listed In the Plans. 
Publications and Projecla Catalog described above. 

X4C2 Ldo cabin, 

X4ie Matal Dateclor, 854 
X44a Mulch-making machine, SI. OS 
X53S Radio, all wave, esc 
X62t Radius lumlng, 854 
X80S Shaper tor S80, (1 .20 
XTH Wind penerators. S1.4S 
XSO^ Workshop in A watt, $1.95 
X889B Workshop for aparlmenl, $1.00 
X8QT Workbanch, heavy duty, $1.80 
X414A Marlonallai, iBcrat Pt making, 



X2S7 Furnace smelting, SI. PS 

XSDS Gomatone tumbler, SSc 

X31T Ga-kan, $1.25 

X3$4 Hicksaw, ntotor|»d. 4sc 

XSSS Hacksaw, power, $Sc 

X344 Hydraulic rim from pipe rating a. $2.25 

X3B7 Folding kayak, 8S4 

X3ftl Kline, S1.4S 

X390 Wood lathe. 8S4 

X391 Lathe bench. 4&4 

X20SS Crosibow iwp types. $1.20 



% 



HOW TO OROER 

AH Hems are mailed posipald. There la no mfmlrnum order. List the Items you wish to order In ihe spaces below, by order num- 
ber only* AU orders will be processed promptly. Allow two to four weeks lor delivery* Make check or money order payable to 
''Popular MHohanics". Clip coupon and mell to; PM SPECIAL PUBLICATIONS, Box 1014. New York* IST.Y. 1D015 



POPULAR MECHANICS Se^E^-IAL PUBLICATtOMS DEPARTMENT 
Box 1014, New York. N.Y. 10019 

Please send me ihe Hems I have Hated. 



Total Items requested: _ Total money enclosed ■ ■ ■ ■ ^ ^ 

Name * 

Address . ... . Town State_ — ^ — Zip 

226 



POPULAR MECHANICS 







Some facts to consider 
□bout economy and value 





High Energy 
Ignition system. 

System eliminates 
oonveiUional breaker 
points and ignition 
condenser. Boosts 
plug voltage for 
quick, reliable starts, 
more miles between 
tune-ups. 



New 250 Six. 

New hcad^ new com- 
bustion chamber dC' 
sign, new carburetor 
outside air intake^ 
Result: better fuel 
mixture, more usable 
horsepower and 
torque than the 
engine it replaces. 



JLLuiEration sKswj 
Kvnilable duxiltarjr 
Tut] tiink and baitery. 



’75 CHEVY 



It makes sense to concentrate on economy and 
value these days. And that^s what wc did in our 
*75 models. 

With a High Energy Ignition system that 
reduces ignition maintenance and helps boost 
spark plug life. 

With a redesigned 250 
Six that delivers more 
usable horsepower and 
more torque. 

With extended recommended 
maintenance intervals on some 
models that let you go further 
between plug changes, lubes 
and oil changes. 



Computor- 
matchsd bralcei • 

Brakes — front disc 
and rear drum— are 
com puter-matched 
to pickup size and 
capacity. Heavier 
duty pickups get 
heavier brakes. 



Maf$tve 
Girder B«am 
front 

>u«p«ntlon. 

Chevy’s Massive 
Girder is up 
to i0^^ inches wide 
and 4 Y 2 inches deep, 
Wheels can step 
independently over 
bumps to help 
smooth the ride. 



Double -wall 
conitnjctloni 

You get durability t 
and improved insu> 
lation from body 
noise. Double-walled 
areas include hood, 
roof, dash, cowl, 
upper rear cab 
panels and tail|ate 
and cargo box sides 
on Fleetside models. 



Cxtendsd 

maintenance 

tnfervali. 

On trucks 6,000 lbs. 
GVW and under 
and equipped with 
a catalytic con- 
verter and using 
unleaded gas, Chevy 
recommended serv- 
ice intervals call for 
plug changes every 

22.500 miles instead 
of 6,000; engine oil 
every six months or 

7.500 miles instead 
of four months or 
6,000 miles, 



Rear l«af 
fprtngi* 

Two-stage multi- 
leaf rear springs arc 
designed to provide 
firm, steady sup- 
port, empty or 
loaded. 



LASTING 

CHEVY 

VALUE 






If yQu wart ttj tish like a pro. Evinrude has 
the kind of toumamenl class pewer you 



The 115 is ore of four Evirrude V-4 power 
choices that gives you the three things you 
need to turn your boat into a super bass rig: 
1 ) v&fsatiie performance — tow-end torque 
that gets brg loads or piano fast, plus 
sizzling top-end speed, 2) tuot economy — 
due to the inherent efficiency of its V-4 
design, and 3) tow profile — which gives 
you a dear field tor fishing. 



The 115 starts fast, fired by CD electronic ignition. 
It shifts with the help of hydraulic power. When 
you want to tilt the motor, our new Finger-^tip Tilt 
design lets you do it with one-hand ease. 



An optional SST stainless steel prop puts 
power to work with maximunn efficiency, 
added speed and fuel economy. 



Less runrrlng time. More fishing lime. 

FREE new "75 catalog: Write Evinrude Motors. 
P.O. Box 663, Milwaukee, Wisconsin 53201. 




